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ABSTRACT 

A mobile Sample Processing Facility was designed and successfully operated 
during Operation Roller Coaster to provide: (1) a unified method of process- 
ing and packaging samples, (2) onsite counting of selected samples, and (3) 
a complete record of all samples collected during the operation and thelr die- 
position. All of these objectives were achieved with no personnel contamina- 
tion problems or cross-contamination of samples. 

counting areas, an instrument repair area, receiving and shipping facilities, 
and special processing facilities (two 9-foot hooda and 14 glove boxes). The 
once-through air supply and exhaust system provided 6,000 to 8,000 cfm of con- 
ditioned air and made the wearing of special protective equipment unnecessary. 
Continuous-recording air monitors &owed no significant increase in the air- 
borne activity a6 a reault of processing about 20,000 aamples. These samples 
were temporarily stored a t  Naval Weapons Station W S ) ,  Concord, California, 
pending shipping instructions. About 9,000 samples have been shipped for 
more detailed analysis. The remaining samples a r e  presently stored a t  NWS 
and the Sample Handling Recorda are a t  Tracer labmest ,  Richmond, California. 
WSA will determine the ultimate disposition of the samples and recorda after 
all data has been evaluated and documented. 

Services provided by this facility (two trailers) included high and low-level 

. 
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OFFICIAL USE ONLY 

CHAPTER 1 

INTRODUCTION 

1. 1 OBJECTIVES 

The objectives of Pro jec t  5 .  la were  to provide (1) a unified 

method of processing and packaging samples ,  ( 2 )  on-site alpha 

counting of selected samples ,  and (3) a complete r eco rd  of a l l  

samples  collected during the operation and the i r  disposition. 

1 . 2  BACKGROUND 

Operation Roller Coaster  was conducted on a portion of the 

Las  Vegas Bombing and Gunnery Range and Sandia Corporat ion 's  

Tonopah Tes t  Range in southwestern Nevada in the spring of 1963. 

This  s e r i e s  of t e s t s  was conducted to  investigate the biologi- 

cal hazards  of sca t te red  plutonium and to  evaluate the plutonium- 

scavenging of proposed ear th-cover  s torage s t ruc tu res .  

t e s t s  were  conducted: Double T r a c k s ,  Clean Slate No. I .  No. 2, 

and No. 3. 

F o u r  

The Double T r a c k s  event w a s  designed to investigate the 

charac te r i s t ics  of plutonium-bearing particulate ma te r i a l  formed 

by a one-point detonation of a device located 

steel-faced concrete  sur face .  

above a 

The study required measurements  

OFFICIAL USE O N L Y  



of the duration and intensity of a i rborne plutonium during i ts  dif- 

fusion and settling f rom the detonation cloud and the correspond-  

ing ground deposition pattern.  Double Tracks  had the additional 

special  intent of exposing animals  and a i r  s ample r s  to the same  

concentrations of a i rborne  plutonium and uranium the purpose i 

being to  determine and cor re la te  the ae roso l  par t ic le  s ize  spec- 

t rum with the fallout pat tern and the biological uptake, original 

body deposition, metabolism,and eventual s i tes  of retention of in- 

haled par t ic les .  

The three  Clean Slate shots were  designed to  contrast  weapon 

accidents ,  with respect  to  hazard p e r  unit plutonium m a s s  con- 

tained, for  conditions of open s torage ,  s torage in an  igloo with 

2 feet of ea r th  cover ,  and storage in an  igloo with 8 feet of ea r th  

cover .  

The sampling program was divided into th ree  major  par t s :  

surface deposition, a i rborne  particulates,and animal  inhalation 

studies.  

t e r n  of fallout that would occur  under specified conditions. 

ples for  this study included s l ides ,  f i lms ,  

with adhesive,  and t r a y s  filled with water .  Airborne particulate 

studies were  conducted by drawing a i r  through different sized 

Surface deposition studies were  concerned with the pat- 

Sam- 

planchets coated 
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orif ices  that separated the ma te r i a l  into var ious par t ic le  s ize  

ranges and deposited the ma te r i a l  on adhesive-covered glass 

plates .  Unfractionated a i r  samples  were  collected a t  s imi la r  lo- 

cations f o r  comparison.  The animal  inhalation studies were used 

to  simulate the effect of a n  unprotected m a n  breathing in a fallout 

zone. Par t iculate  s ample r s  next t o  the an imals  were  used to  de-  

t e rmine  animal  exposures.  

tion a s  a function of par t ic le  s ize  were  studied by using control 

an imals  and periodic sacr i f ices  of exposed animals .  

Biological half-life and s i tes  of re ten-  

Initial es t imates  of about 20, 000 samples  to  be processed 

(not including the animal  samples)  proved amazingly accura te .  

The t ime and money saved by eliminating the need for  detailed 

and costly radiochemical analyses  of samples  that were  outside 

the zone of interest  m o r e  than covered the cost  of the facility and 

i t s  operation. 

The Sample Processing Facility (F igu res  1. 1 and 1. 2) was 

designed to  provide a controlled environment and work space where 

radioactive samples  could be processed and packaged for  ship- 

ment,with a minimum of personnel exposure and cross-contami-  

nation of samples .  

Many field samples  required processing before they could be 
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shipped to  outside agencies for study. These samples ,  consist-  

ing of soil samples ,  total air  (fi l ter)  samples ,  impactor  samples ,  

sticky plates and cylinders,  were catalogued, counted, and proc-  

e s sed  pr ior  to shipment according to the requi rements  of the 

various Roller Coas te r  experiments .  

taken to prevent cross-contaminat ion and par t ic le  fractionation of 

incoming samples .  

ment  were  a l so  available. 

Special precautions were 

Fac i l i t i es  for  decontaminating sampling equip- 

1 . 3  EQUIPMENT 

Tra i l e r s .  The Sample Process ing  Faci l i ty  consisted of two 

t r a i l e r s  specially equipped to  provide the needed field serv ice  

support. 

work benches, hoods, and glove boxes required to  provide con- 

tamination control in process ing  samples ,  and the Low-Level 

T ra i l e r  complete with Low-Level Counting A r e a ,  Instrument Re-  

pair  Area ,  Records Office, and Shipping Area .  

F igu re  1. 2 shows the High-Level T r a i l e r  complete with 

The f i r s t  section of the High-Level T r a i l e r ,  the Receiving 

Room, was sealed off f rom the r e s t  of the t r a i l e r  by a dust-tight 

wall and door and had a separate  exhaust sys tem.  

hoods and two glove boxes,with air - lock type a c c e s s  t o  the other 

section of the t ra i ler ,were located in this room (Figure 1. 3). 

Two 9- by 3-foot 

The 
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hoods were  connected to the Receiving Dock by pass- through cabi-  

nets .  

these cabinets ,  monitored, and decontaminated as necessa ry .  

Sample r s  were  passed into the Receiving Room through 

A double a r r a y  of glove boxes (Figure 1. 4) was located in 

the forward par t  of the second section (the Sample Process ing  

Area).  Here>necessary  dismantling and packaging operations 

were  c a r r i e d  out. Counting facil i t ies f o r  samples  whose contami- 

nation level was higher than could be counted in the regular  count- 

ing a r e a  were  se t  up in two of the glove boxes. Alpha monitoring 

equipment (PAC-1SA's and 3G's )  was a l s o  available in the glove 

boxes. Alpha,counting equipment was located in the ba .  par t  of 

the second section (High-Level Counting Area )  (F igure  1 .5) .  

equipment was to be used for  counting samples  with high alpha 

activity.  

This 

Separa te  a i r  control was provided for  both sections of the 

High-Level T ra i l e r .  

through an  evaporative cooler  and exhausted through absolute 

f i l t e r s  (F igure  1. 6). The sys t em was designed to provide be- 

tween $000 to  4000 cfm of heated and cooled a i r  with q000 cfm 

being delivered to the Receiving Room (4000 c f m  being exhausted 

through each hood) and 2,000 to 4,000 cfm to the Sample Processing 

Clean, pre-f i l tered a i r  w a s  brought in 
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Area .  

lute f i l t e r .  

E a c h  box had i t s  own 

s e r i e s  to  the main absolute f i l ter  bank and blower. A s e r i e s  of 

p r e s s u r e  taps  made it possible to m e a s u r e  the p r e s s u r e  drop  

a c r o s s  each  bank of f i l t e r s  and thereby determine the condition of 

the main exhaust f i l t e r s  a t  any t ime.  The inside of the t r a i l e r  

w a s  covered with polyethylene sheeting to minimize contamina- 

tion-decontamination problems.  

tinuously monitored w i t h  direct  read-out (alpha pc /cc)  a i r  particu- 

la te  s ample r s  (F igure  1. 7) .  The environs surrounding the t r a i l e r s  

were  monitored periodically as a fur ther  check on the contamina- 

tion control integrity of the facility. 

Each  glove box was exhausted separately through an  abso-  

The glove boxes had a dual exhaust-fi l ter  system. 

absolute f i l ter  and blower and w a s  joined in 

Air  inside the t r a i l e r  was con- 

An epclosed and weather-tight walkway was built between 

t r a i l e r s  to minimize the dust entering the t r a i l e r s  and to faci l i -  

ta te  movement of personnel and samples  in the facility. Shelving 

w a s  installed for  temporary  s torage of samples  awaiting counting 

and packaging (Figure 1.8). 

The second half of the facility was the Low-Level T r a i l e r .  

An a i r  conditioning system and other modifications were  added to  

a s tandard model 50- by 10-foot office trailer. 

16 



The work per formed in the Low-Level T r a i l e r  included low- 

level sample counting (Figure 1. 9), sample packaging (Figure 1. l o ) ,  

maintenance of counting and monitoring equipment (Figure 1. I l ) ,  

and cataloguing and filing of sample r e c o r d s  (Figure 1. 12). 

No contamination control was required in this t r a i l e r .  

incoming air was pre-f i l tered and the t r a i l e r  air-conditioned to 

provide the proper  environment for counting equipment. 

However, 

A seven-station communication sys t em w a s  installed t o  make  

intra-facil i ty communications s impler .  

ly valuable for  Receiving Dock-Receiving Room and Receiving 

Room-Sample P rocess ing  Area  operations.  

This  sys t em was especial-  

Counting equipment. Thi r teen  radiation counters  were  availa- 

ble a t  the Sample Process ing  Facil i ty.  

shown in Table 1. 1. 

gamma radiation were  a l so  available. 

moni tors  were  available for  beta-gamma monitoring. 

Thei r  charac te r i s t ics  a r e  

Scintillation probes for  detecting beta and 

Two side window G-M 

. Packaging and Handling Supplies. Polyethylene bags,  various 

sized car tons ,  envelopes (for sticky paper) ,  vermicul i te  (for 

shipping l iquids),  foam (for shipping solids),  e t c . ,  were  availa- 

ble for shipping tes t  samples .  

Storage Faci l i t ies .  Samples  awaiting shipment were  stored 

17 



in shelved t r anspor t a ine r s  (Figure 1. 13). 

were  a l so  stored in these containers and in vans. 

Operational supplies 

I .  4 PERSONNEL 

In the planning phase it was decided that T r a c e r l a b  would 

provide a skeleton staff t o  operate the facility. 

were to  provide additional personnel (civilian o r  mil i tary)  to  

p rocess  their  own samples .  

Other projects 

T r a c e r l a b  provided 7 people; these included 3 technical peo- 

ple, 3 technicians, and a c lerk.  

sible for  and supervised al l  operations in the facility. 

set  health and safety s tandards for  use during the operation. 

Assistant Project  Officer w a s  responsible for  designing and 

equipping the facility. 

and coordinated inter-project activit ies 

The Project  Officer w a s  respon- 

He a l so  

The 

He a l so  set  up sample handling procedures  

Sample processing was coordinated by a technical man  and a 

technician. 

the counting rooms and initial review of a l l  counting data .  

e lectronics  technician w a s  responsible for instrument  maintenance 

and operation of the ventilation sys tem.  In addition, he ass i s ted  

other projects in modifying their  electronic equipment t o  pe r fo rm 

special  functions. 

A counting technician w a s  responsible for operating 

The 

The r eco rds  c le rk  maintained the m a s t e r  

18 



Sample Handling Record file and provided necessa ry  c le r ica l  sup- 

port .  

Pro jec t  2. 2 collected most  of the samples  and assigned eight 

so ld ie rs  to a s s i s t  in t he i r  processing.  

manently a s s ign  these personnel to  Pro jec t  5. la t o  meet  s ample r  

turn-around schedules.  

event.  ) 

It w a s  necessa ry  t o  p e r -  

(This  w a s  done a f t e r  the Double Tracks  

Various other  mi l i ta ry  and civilian personnel a s s i s t ed  for  

short  periods of t ime in processing and c le r ica l  operations.  

1 . 5  SAMPLES 

There  were  15 different types of s ample r s  and each required 

different handling techniques. 

for  each type of sampler  (except high-volume a i r  s ample r s )  a r e  

included a s  appendixes t o  this  r epor t .  

and appendix numbers  i s  shown in Table 1. 2. 

Andersen Impactors  (Figure 1. 14).  

Detailed s tep-by-step procedures  

A l i s t  of the procedures  

A n  Andersen impactor  

i s  a mult i -s tage unit for  separat ing a i rbo rne  par t ic les  according 

to s i ze .  

8-inch filter paper that required counting. 

plate was also counted. For a step by step method of procesh.3 these 

samples, see Appendix A.  

This unit contained five 3-3/8-inch diameter glass plates and a 

In addition, the f i r s t  perforated 

19 



Casel la  Impactors (F igure  1. 15). A Casel la  impactor is a 

multi-stage unit f o r  separating a i rborne  par t ic les  according to 

s ize .  

f i l t e r  paper  that required counting. 

of processing these samples  see  Appendix B. 

This  unit contained four  1-inch diameter glass plate6 and a 47-mm 

F o r  a s t ep  by s t e p  method 

Total A i r  Samplers  (F igure  1 .  16). 

of total  a i r  s ample r s  (TAS) were  used. 

reusable  and the samples  were  removed following each  tes t  and 

the units decontaminated. 

plastic a i r  sampler  and it required Only packaging. For a s tep  

by s tep  method of processing these samples  s e e  Appendix C 

Three  different models  

Mark I and II T U ' S  were 

The third unit was a Celman disposable 

Tape Air  Samplers .  Gelman moving-tape a i r  s ample r s  were  

The tapes  and the i r  spools were  removed used during the t e s t s .  

a f te r  the t e s t  and placed in plastic bags.  

method of processing these samples  see  Appendix D 

F o r  a s tep  by s tep 

Fallout Planc hets (Figure 1. 17).  1-3/4-inch diameter planchets with 

a 1-1/2-lnch active surface of sticky material were used to estimate 

the activity accumulated on a sticky paper and glass fallout slides 

placed on the same fallout table. 

alpha activity on the planchets a l so  provided a picture of the 

cloud's path. Several  of the m o r e  active samples  were a l so  

Data obtained by counting the 

20 



gamma counted. 

carded af te r  counting; the o thers  were stored for  additional study. 

F o r  a s tep  by s tep  method of processing these samples  see  

Planchets with l e s s  than 10,000 dpm ( a )  were d is -  

Appendix E.  

Fallout Slides (Tes t  and Off-Site Samples).  Glass fallout slide -- - 
samples  (2 by 3 inches) were delivered in metal boxes and envelopes 

and required Only packaging. 

ess ing these samples  see  Appendix F. 

F o r  a s t e p  by  s t ep  method of proc-  

- Sticky P a p e r s  (Test  and Off-Site Samples) .  Sticky papers  

12 by 12 inches delivered folded in large manila envelopes, requfred 

only packaging. 

samples  s e e  Appendix G 

F o r  a s tep  by s t ep  method of processing these 

Soil Samples .  Soil samples  gathered before and af te r  each  

tes t  were  delivered in plastic bottles and metal  cans and required 

only packaging. 

samples  s e e  Appendix H. 

F o r  a s tep  by s tep  method of processing these 

Concrete  Core  Samples .  Concrete core  samples  obtained 

f r o m  the concrete  pads surrounding ground zero  were  delivered 

in plastic bottles and required only packaging. 

s t ep  method of processing these samples  s e e  Appendix I. 

F o r  a s tep  by 

Sc rap  Metal Samples .  Sc rap  metal  samples  were  gathered 

2 1  



f rom the ground zero  a r e a .  

plastic bags pr ior  to  delivery to the facility. 

method of processing these samples  see  Appendix J. 

The l a r g e r  pieces were  dissolved in 

F o r  a s tep  by s tep  

Sticky Wires  (Figure 1. 18). Stlckywlres were 3/32 by 18-inch 

b r a s s  wires  with a 4-Inch length of insulation covering each end. 

The ends of the 

bent to 90° angles a t  awroldmately 2 inches from either end. This left 

sticky wires  were  fitted with aligator clips and 

a 10-inch exposed surface which was coated with a petroleum-base 

jel ly for  collecting contamination. The wires  were  attached t o  

long lines suspended f rom cables ca r r i ed  aloft by a balloon. 

These samples  were counted in air-ionization chambers,and the 

data was used to determine the ver t ica l  profile of the cloud. 

a s tep  by s tep  method of processing these samples  s e e  Appendix K. 

F o r  

Sticky Discs  (Figure 1. 19). Sticky discs were 7-inch diameter 

Plexiglas d iscs  with a petroleum-base jelly on the sur faces  and 

were  hung f rom the balloon curtain by long sc rews .  

by s tep  method of processing these samples  see  Appendix L. 

For  a s tep  

Vegetation Samples .  Various fo rms  of dese r t  vegetation 

gathered before and a f t e r  the t e s t s  were  delivered for  processing 

in plastic bags.  

samples  see  Appendix M. 

F o r  a s tep  by s t ep  method of processing these 

. 
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Water Samples .  Glass re f r igera tor  t r a y s  were  filled with 

water to collect fallout resulting f rom the t e s t s .  

were  emptied into glass  bottles for  processing. 

used because the Pu might adhere to  the walls. ) 

s t ep  method of processing these samples  see  Appendix N. 

These t r ays  

(Plast ic  was not 

For a s t ep  by 

High-Volume Air  Samplers .  Staplex high-volume a i r  s a m -  

p l e r s  with 8- by 10-inch sampling heada were used following the test 

s e r i e s  to m e a s u r e  a i rborne  radioactivity up and downwind of the 

tes t  a r e a .  

placed in plastic envelopes, and sent to Project  5. l a  for storage.  

As these samples  were not processed fur ther ,  no additional in- 

formation i s  provided. 

The f i l ter  paper samples  were removed f rom the units,  
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TABLE 1.2 DETAILED SAMPLE HANDLING PROCEDURES 

Sample Type 

Ande r sen  Impactor s 

Casel la  Impactors 

Total A ir  Samplers  

Tape Air  Samplers  

Fallout Planchet s 

Fallout Sl ides  

Sticky P a p e r s  

Soil  Samples  

Concrete Core Samples  

Scrap Metal Samples  

Sticky Wires  

Sticky D i s c s  

Vegetation Samples  

Water Samples  

Appendix 

A 

B 

c 

D 

E 

F 

C 

H 

I 

J 

K 

L 

M 

N 
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Figure 1.1 Sample processing facility. (Tracerlab photo) 
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Figure 1.8 Temporary storage facility. (DAM-139-06-TTR-63) 
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Figure 1.11 Equipment repair area. (DASA-139-01-TTR-63) 
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Figure 1.13 Storage container. (DASA-136-19-TTR-63) 
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Figure 1.14 Andersen impactor. (General Dynamics photo) 
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Disposable Type 

P 
i i: 

me n 
Figure 1.16 Disassembled total air samplers. (General Dynamics photo) 
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Figure 1 .17  Fallout planchet. 
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r B u I I d o g  c l i p  

L 
STICKY CYLINDER 

r P l a s t i c  s h e a t h  

r 1/16" B r a s s  w i r e  

T y p i c a l  b a l l o o n  
m o u n t i n g  

HANDLING and STORAGE BOX 
( 2 2 "  x 17" x 4") 

Figure 1.18 Sticky wire air sampler. 
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:o od en  s p a c e  r 

I I I 
S t i c k y  p l a t e  

I 
HANDLING and STORAGE CONTAINER 

( m o d i f i e d  16mm-film r e e l  c a n )  

S l o t t e d  w i n g  n u t  

S l o t t e d  b o l t  
( 3 "  x 5/16") 

T y p i c a l  b a l l o o n  
m o u n t i n g  used i n  

7' c o n i u n c t i o n  w i t h  
v e r t i c a l  and h o r i -  
z o n t a l  w i r e s  -t- 

S t i c k y  cy1 i n d e r  

T y p i c a l  m o u n t i n Q  
u s e d  w i t h  B r i t i s h  
b a l l o o n  

MOUNTING METHODS 

P L E X I G L A S  DISC 
( 7 "  x I / B "  t h i c k )  

. 

Figure 1.19 Sticky disc a i r  sampler. 
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CHAPTER 2 

PROCEDURES 

2 . 1  OPERATIONS 

Operating procedures  were  established to  minimize the con- 

tamination hazard to personnel  and t o  avoid cross-contaminat ion 

of s amples  while achieving the objectives of the Faci l i ty ,  namely,  

to provlde (1) a unified method of processing and packaging samples ,  

(2) on-site alpha countJng of eelected samples, and (3)  a complete 

r eco rd  of all samples  collected during the operation and their  dis-  

posit ion. 

Since the contamination levels  were  10 t o  100 t i m e s  l e s s  than 

the expected (initially calculated) values,  operating procedures  

were  simplified and personnel  regulations regarding d r e s s ,  eating, 

drinking, smoking, and passage between a r e a s  were  relaxed. 

Handling techniques developed while process ing  samples  resulted 

in significant changes to operating procedures .  

j igs  and f ixtures  were  d iscarded  and s imple r  procedures  based on 

manual  dexterity were  adopted as  personnel  handling the samples  

gained experience.  

2 or 3 t i m e s  f a s t e r  than samples  f r o m  the f i r s t  t e s t ,  while con- 

tamination control was maintained to the  s a m e ,  or a hlgher degree. 

Specially built 

Samples  f r o m  the l a s t  t es t  were  processed  
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Pre -Process ing  Facil i ty Checks.  Before sample processing 

began, operating checks were  made on a l l  equipment. 

The a i r  supply and exhaust system of the High-Level T ra i l e r  

was checked to determine that the internal p re s su re  was l e s s  than 

ambient a tmospheric  p r e s s u r e  and that the Receiving Room was 

a t  a g rea t e r  negative p re s su re  than the Sample Process ing  Area .  

Two adjustments of the a i r  supply and exhaust system were used 

to obtain these conditions. A two-speed motor  controlled the a i r  

supply to  the t r a i l e r ,  while separa te  pneumatic valves controlled 

the exhaust ra te  from the Receiving Room and the Sample Process- 

ing Area .  

+OOO c f m .  

operating at  lower negative p r e s s u r e  than working a r e a s  

that a i r  f rom the Receiving Room w a s  exhausting properly through 

the hoods. 

measured  continually and the drop  a c r o s s  the total f i l ter  bank was 

measured  periodically on each exhaust sys tem.  

be changed if the p r e s s u r e  d rop  was g rea t e r  than 9 inches of water. 

However, no reading g rea t e r  than 1 inch was observed &rhg the 

ope ra t  ion. ) 

These valves controlled the exhaust ra te  f rom 0 to 

Checks were  made to  determine that glove boxes were 

and 

The p r e s s u r e  drop  a c r o s s  the absolute f i l t e r s  was 

(F i l t e r s  were  to 

The response6 of the Portable  Alpha Counters (PAC-3C and 
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1SA) were  checked daily with calibrated sources .  

readings usually indicated that the g a s  supply of the instrument  w a s  ex- 

hausted. 

and light-tight. 

to  a strong light and observing m e t e r  needle movement.  

background checks were made  to  detect  probe contamination. 

tamination was removed f rom probe gr ids  with masking tape. 

PAC' s  were  monitored periodically and readings g rea t e r  than 

50 cpm (minimum detectable activity) indicated the presence  of 

contamination. 

for decontamination. 

nation were observed.  

Low PAC-3C 

The myla r  window w a s  checked to  see  that it w a s  intact 

This  w a s  done by exposing the detecting surface 

Frequent  

Con- 

The 

The instrument  was returned to  the repair  facility 

Very  few instances of instrument  contami- 

Counting sys t ems  were  checked daily. Standard sources  

were  counted for p r e - s e t  t i m e s  and count r a t e s  compared with 

calibrated values.  

t ime.  

Voltage and frequency m e t e r s  were  attached t o  the t r a i l e r  power 

supply to show the magnitude and t ime of any variations.  (This 

was essent ia l  because sma l l  changes in these p a r a m e t e r s  could 

have a la rge  effect on counting resul ts .  ) These  m e t e r s  showed 

that whereas  the frequency was fa i r ly  constant (+O. - 5 cycle p e r  

Background counts were  a l s o  made  a t  th i s  

(The background count w a s  5 cpm o r  l e s s  in a l l  c a s e s .  ) 
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second),  the voltage var ied severa l  volts during the day due to  

changes in power demands of the main camp. 

daily fluctuations had little o r  no effect on counting sys tems o r  

data they produced. 

were made periodically to fur ther  reduce the effect of these fluc- 

tuations. Severe voltage fluctuation occurred twice a s  a resu l t  of 

generator  breakdown. 

counting system sample-changer to break down. 

burned out a n  automatic counting sys tem pr in te r .  

s a r y  t o  replace i t .  ) 

In general ,  smal l  

Additional background and standard checks 

The f i r s t  outage caused an  automatic 

The second outage 

(It w a s  neces-  

The thermosta t s  in each t r a i l e r  were checked and compared 

Attempts were made to keep to  standard thermometer  readings.  

counting a r e a s  a t  75OF fo r  maximum counting accuracy  and instru-  

ment stability. However, insufficient heater capacity and pe r s i s -  

tence of cold weather made it difficult to maintain this t empera -  

t u re .  

about 2% in counting resu l t s .  

f o r  by making m o r e  frequent background and standard checks.  

Tempera ture  fluctuations caused maximum variances of 

This effect was partially cor rec ted  

Sample processing supplies were  conveniently placed at  the 

beginning of each work day. 

Receiving Dock and Receiving Room personnel d re s sed  out in 
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covera l l s ,  shoe cove r s ,  caps ,  and rubber  gloves at the Rad-Safe 

center .  

Controls During Process ing .  Receiving Dock and Receiving 

Room personnel were  res t r ic ted  to the i r  own a r e a s  and the pas-  

sageway entrance between t r a i l e r  s to  control c r o s s  -contamina- 

tion. They were  permit ted to  enter  the passageway only a f te r  

removing the i r  contaminated gloves and putting on clean booties. 

Hands and feet were 'monitored with a PAC to preclude contami- 

nation of the passageway. (The passageway was the only a r e a  in 

which they were  permit ted to  smoke o r  dr ink.  ) Personnel  work- 

ing in the Sample Process ing  Area  and in the High-Level Counting 

Room wore normal  work clothing. 

to the Low-Level T r a i l e r  a f t e r  monitoring the i r  shoes a t  the 

dutch-door that separated the two units.  

o r  a i rborne  activity was found in the Sample Process ing  Area ,  

f r e e  a c c e s s  to  both t r a i l e r s  w a s  permit ted.  

ing res t r ic t ions  in this  a r e a  were  a l so  relaxed a t  WCh h e s .  

Personnel  working in the Low-Level T r a i l e r  wore normal  clothing 

with no res t r ic t ions  on smoking, drinking, e tc .  

They were  permit ted a c c e s s  

When no contamination 

Smoking and dr ink-  

Continuous a i r  s ample r s  measu red  the a i rborne  radioactivity 

Throughout level in the Receiving and Sample Process ing  a r e a s .  
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processing operat ions,  these units recorded the instantaneous 

concentration and the concentration 6 hours l a t e r  (to permit  a m -  

bient radon-thoron to partially decay). 

throughout the facility were  used to monitor glove boxes, hoods, 

and samples .  

provided a rapid qualitative picture of the cloud 's  profile and fall- 

out pat tern.  

Ten PAC's  dispersed 

Sample monitoring data plotted on tes t  a r r a y  maps  

The Pro jec t  Officer monitored all operations by visiting 

processing a r e a s ,  observing handling procedures ,  and,  when 

applicable, suggesting improvements o r  revis ions in procedures .  

Faci l i ty  Clean-up .  After each processing operation, a 

general  monitoring survey of the work a r e a  was made. 

and glove box protective coverings were  removed and disposed of 

and the bare  sur faces  monitored with the PAC's .  Contaminated 

units were  washed or vacuumed until background readings were  

obtained. 

monitored and ei ther  decontaminated o r  disposed of a s  contami- 

nated waste.  

checked and decontaminated o r  disposed of, the floors and work- 

ing su r faces  were cleaned with a wet vacuum cleaner  and moni- 

tored with a PAC. 

All hood 

T o o l s  and supplies used during the operation were  

After processing facil i t ies and supplies had been 
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PAC's ,  distributed around the facil i ty,  were  used to  

check personnel contamination. 

Receiving Room was a l so  used.  

Room personnel re turned t o  the Rad-Safe center  a f t e r  processing 

operations were  completed and were monitored a second t ime.  

only one or two instances was significant contamination found 

and this w a s  removed easi ly  with soap and water .  

The alpha hand monitor in the 

Receiving Dock and Receiving 

In 

After clean-up, the facility was ready to p rocess  the next 

Through a n  effective se t  of operating proce-  group of samples .  

d u r e s ,  modified with t ime and experience,  it was possible to r e -  

cord and process  la rge  numbers  of samples  in a minimum of t i m e ,  

with minimum hazard to operating personnel,  and with minimum 

c r o s  s-contamination of samples .  

2 . 2  SAMPLES 

Samples produced by this  s e r i e s  of t e s t s  can be divided into 

two types:  

surface and those produced by passing a i r  through sampling de-  

v ices .  Natural  deposition samples  were produced ei ther  by 

placing samples  in the field pr ior  to  the tes t  and collecting them 

af terward (fallout planchets and s l ides ,  st icky pape r s  and t r a y s  

with water) or by removing the naturally occurr ing environment 

those result ing f rom natural  deposition of fallout on a 
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a f t e r  the tes t  and comparing it to  background samples  taken pr ior  

to the tes t  (soil  and vegetation). These samples  provided a quali- 

tative picture of the deposition pat tern of the fallout cloud. 

Samples produced by drawing a i r  into a sampler  were intended 

to  simulate contamination uptake by human breathing in a fallout 

zone. 

designed to provide a g ross  picture;  others  (Casella and Andersen 

impactors)  separated the inhaled contamination by par t ic l r  s ize .  

After additional analysis, the la t te r  units will a l so  provide a pic- 

t u r e  of the particle s ize  distribution result ing f rom a specific 

tes t  ( se t  of conditions), a s  a function of distance from ground 

zero.  

Some sample r s  (total a i r  and moving tape sample r s )  were 

Sample Processing.  S imples  were picked up in the field and 

t ransported to the Receiving Dock (Figure 2 .  1) of the High-Level 

T r a i l e r .  

for  each sample ( r )  o r  group of samples .  

were placed into pass-through cabinets attached to each hood. 

They were  removed from the cabinet into the hood. 

ta iners  (plastic bags,  envelopes, car tons ,  e tc .  ) were removed 

and a rough alpha monitoring check made by ei ther  smearing the 

outer surface of the sample r s  or  monitoring them with a PAC. 

A Sample Handling Record (Figure 2 .  2)  was prepared 

Samples (3r sample r s )  

Outer con- 
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Contaminated units were decontaminated by vacuuming o r  wiping 

pr ior  to  removal of the samples  (Figure 2 .  3 ) .  Samples (or  s a m -  

p l e r s )  were placed into clean containers (polyethylene bags, en-  

velopes,  e tc .  ) (F igure  2 . 4 )  

samples  requiring counting were separated f rom the r e s t .  

ples that did not require  counting o r  additional processing were  

placed into clean (uncontaminated) outer containers for  temporary  

s torage.  

glove boxes. 

in Appendixes A-N. 

Casel la  sampler  is  shown in F igure  2.  5. E a c h  sampler  w a s  put 

back into a polyethylene bag and returned t o  the originating group 

for  decontamination and reloading. 

so that a complete record  of samples ,  and the i r  disposition, would 

be available.  

and t r ans fe r r ed  t o  glove boxes where 

Sam- 

Samplers  requiring disassembly were  processed inside 

The samples  were  removed by methods descr ibed 

Monitoring of samples  removed f rom a 

All samples  were  numbered 

Counting. The counting facil i t ies were se t  up so that samples  

of varying degrees  of contamination could be handled safely with- 

out cross-contamination. 

( 1 )  glove boxes for  contaminated samples  reading g rea t e r  than 

1,000, 000 cpm (alpha) o r  samples  whose nature  o r  fo rm made it 

inadvisable f o r  them to  be counted in an  uncontrolled atmosphere;  

Three  counting a r e a s  were  available: 
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(2) High-Level Counting Room for  contaminated samples  reading 

between 10, 000 to 100, 000 cpm (Alpha) and that could be handled 

and counted in a normal  manner;  and ( 3 )  Low-Level Counting 

Room for  samples  with 10,000 cpm (alpha) o r  less. 

f r o m  Double Tracks  were  received,  it became apparent that near ly  

a l l  samples  were  l e s s  than 10,000 cpm. 

to minimize sample processing t ime by using available counting 

equipment in both the Low and High-Level Counting a r e a s .  

As samples  

It w a s  therefore  decided 

Counting Data Sheets (F igure  2 .  6) were  prepared  to pro-  

vide a complete r eco rd  of a l l  var iables  involved in counting s a m -  

ples .  Sample number ,  sample descr ipt ion,  counting a r e a ,  count- 

e r  used,  and counting t ime were  a l l  recorded on the fo rm.  Space 

to record  the type of radiation to be measu red  and operating volt- 

age were  a l so  provided. 

off the counter. Uncorrected counts per minute, net counts per 

minute,  and cor rec ted  dpm were  rounded off t o  t h ree  significant 

f igures  f o r  numbers  of 100 or more or t o  two significant f igures  

f o r  numbers  l e s s  than 100. The background was recorded to  the 

nea res t  significant whole number (0 to 5) and the standard cprn to 

dpm conversion factor  was recorded to  th ree  significant f igures .  

The g ross  count was recorded as  read  

To p rocess  samples  f r o m  each  tes t  in a minimum of t ime.  
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samples  were normally counted for  only th ree  minutes .  

s tances  where projects  needed m o r e  prec ise  data ,  longer count- 

ing t imes  (10 to 30 minutes)  were used.  

In in- 

F o r t y  s tandards of different dimensions and activity level 

were prepared  and cal ibrated to  t2%. These s tandards had the 

same dimensions a s  samples  t o  eliminate need for  a geometry 

correct ion factor .  Table 2.  1 l i s t s  all  s tandards.  

- 

A background count and standard check were  made  f i r s t  thing 

in the morning and in the afternoon. In addition, periodic back- 

ground and standard checks were  made  during the day to  control 

counter-contamination build-up. 

mize  cross-contamination and maximize sample counting accu ra -  

C Y .  

These  checks served to  mini- 

Packaging. After  counting, the samples  were  packaged for  

The guiding principle in packaging samples  was to  as-  s torage.  

s u r e  that the recipient and his equipment would not become con- 

taminated while removing the sample f r o m  i t s  outer shipping con- 

ta iner .  In addition, great  c a r e  was taken to prevent c ross -con-  

tamination of samples .  

t r iple  encapsulation. 

which, when monitored, was shown to be clean. (This  f i r s t  pack- 

Both objectives were  achieved through 

The sample was f i r s t  placed in a container 
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aging was sometimes done by the project originating the sample.  ) 

Next the container (envelope, plastic bottle, e tc .  ) was placed in 

another container (envelope, plastic bottle or bag, e tc .  ) which was 

then placed into a car ton.  Casel la  and Andersen impactor samples  

and liquid samples  received special packaging. 

The contaminated sides of Casel la  sl ides were covered with 

a plastic hat (to protect the surface)  and placed in dissolvable 

color-coded, cellulose-acetate envelopes. The envelopes were 

sealed and labeled with the appropriate  sample number and stage 

number.  All sample envelopes f rom one Casel la  were gathered 

together and put into a 3- by 5-inch manila envelope marked with the 

sample handling record number.  These manila envelopes were 

gathered together in lots  of about 25 and put into l a r g e r  manila 

envelopes. 

each envelope. 

car tons for temporary  s torage.  

representation of Casel la  processing procedure.  ) 

The sample handling record numbers  were  l isted on 

These l a rge  envelopes were then put in cardboard 

(See F igure  2 .  7 for  diagrammatic  

Normal  Andersen impactor s l ides  were a l so  placed in ce l -  

lulose acetate  envelopes (Figure l .  10). 

str ippable water-soluble f i lms for  use in particle studies wcre 

placed in specially prepared pe t r i  dishes  to protect their  active 

Andersen plates with 
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sur face .  

manner .  

These pe t r i  d i shes  were then packaged in the normal 

Bottled liquid samples  had the i r  l ids  sealed with ruck  Tape 

and cardboard w a s  wrapped around the bottle. 

placed into one plastic bag and then another ,  with each in tu rn  b r -  

ing sealed with tape.  

t emporary  s torage .  

The bottle was 

The bottles were placed into car tons  for  

A shipping log w a s  kept since samples  were  classi f ied s e c r e t  

r e s t r i c t ed  data . Initially, a separa te  book w a s  maintained. 

Af te r  severa l  shipments had been made ,  i t  w a s  decided that the 

signed sample receipt f i le could s e r v e  the same  purpose and save 

one s t ep  in the processing cycle.  

discontinued. Data in the log, and on the rece ip ts ,  includes: 

sample handling r e c o r d  number ,  sample descr ipt ion,  person  r e -  

ceiving the sample,  and shipment regis t ra t ion number ( i f  the 

samples  were mai led) .  

En t ry  in the logbook w a s  than 
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SAMPLE HANDLING RECORD 

D m  SunpleNo. 010154 
Submitted by (brnpsny Name) 

(Pmjcct Officer's N-e) Project No. __ 
Initiators Sample No. 
SAMPLE HISTORY - 
1. type 

3. Test No. 
2. Origin.1 Loution 

WORK TO BE PERFORMED 

2. Sample Holder 
.. Discard 
b. Decontaminate for Reuse 
c. Wipe Test Rcsvlt 
d. Return to: Name 

toution 
3. Special Imtmctionr 

UI mllme* 

2. Count 

3. Special lnrtrvctions 
Monitoring Check 

4. Next Station 
High-Level Countin Rmm 0 Low-Level banting Room 
Shipping Room 

C High.Lcvc1 D. Loa-Level Counting Rwm 0 
Rerultr dpm 
Rcsultr dpm 

1. Alphas Only 
2. 
3 Counting Time ________ 
4. Accuracy Derircd 
5 Special Instructions 

E Shipping Instructions 

a. Method 
1 Sampler 

Normal Freight Air Exptcaa Special Dclirrry 

O 0 0 0 
b. Persons Kame 
c. Company Name m d  Addres 

2 Data 
a Persons Name - 
b Company Name and Addrcss 

3. Special Instructions 

Gcncral Comments 

Figure 2 . 2  Sample handling record. 
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Figure 2 . 3  Receiving room hoood. (Tracerlab photo) 
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Figure 2.4 Processing a Casella prior to disassembly. (DAW-120-35-TTR-63) 
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CHAPTER 3 

RESULTS 

3. I PROCESSING 

A total of 14,323 sample r s  were  processed by the Sample 

Of this  Process ing  Faci l i ty  during Operation Roller Coas te r .  

number ,  3,895 were  f rom Double T r a c k s ,  3,292 f rom Clean Slate 1, 

3840 f r o m  Clean Slate 2, 3,239 f rom Clean Slate 3, and 57 af te r  

the conclusion of the t e s t  s e r i e s .  

listing by type of the sample r s  processed.  

contained 20,021 samples  requiring processing. 

Table 3. 1 provides a complete 

The 14,323 sample r s  

In processing samples ,  notes were  made on the Sample Han- 

dling Record on sample condition, omission of samples  (example: 

stage 5 miss ing) ,  and other pertinent points. 

observations is included in Table 3. 1. 

A summary  of these 

The samples  processed can be divided into two groups,  those 

counted before packaging and those requiring only packaging. The 

processing method fo r  Andersen and Casel la  impactor samples ,  

fallout planchets,  and sticky wires  was determined by the i r  loca-  

tion relative to the fallout cloud and the PAC monitoring resu l t s  

on each  sample.  

cloud were  counted; those beyond the cloud were  only packaged. 

Samples in the path of (and on the fringe of) the 
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Of the 20,021 samples  available,  2902 were counted by the 

Sample Process ing  Facil i ty.  Of this number ,  4916 were f rom 

Double Tracks ,  41 14 f rom Clean Slate 1, 2,583 f r o m  Clean Slate 2,  

and 5289 Clean Slate 3. 

t i s t i c s ,  s e e  Table 3. 2. A total of 2334 samples  waa never  counted 

because of individual location relative to  the fallout cloud. 

Of this number ,  687 were  f rom Double Tracks ,  909 f rom Clean 

Slate 1, 738 f rom Clean Slate 2,  and 0 f rom Clean Slate 3. 

F o r  a breakdown of sample counting s ta -  

A total of 8,970 other types of samples  were  packaged without 

counting. These included sticky papers  and fallout s l ides  f rom 

on-site and off-site locations,  soil  and vegetation samples ,  and 

total a i r  samples  (the non-disposable total a i r  samples  had to be 

removed f r o m  the i r  holders).  Of these ,  2469 were f rom Double 

Tracks ,  3069 f r o m  Clean Slate 1, 3194 f r o m  Clean Slate 2,  and 

3238 f rom Clean Slate 3 .  

Sample processing t ime steadily diminished a s  experience in 

handling techniques w a s  gained. Initially (Double Tracks ) ,  4 

Casel las  o r  Andersens per  hour were  processed per  two-man 

team;  by Clean Slate 3,  the ra te  had increased to  I2 Casel las  o r  

8 Andersens per  hour per  two-man team.  After s ample r s  were 

disassembled and the samples  removed, the sample r s  were r e -  
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turned to Pro jec t  2.  2 for  decontamination and reloading. 

were monitored and counted, data evaluated, and the samples  

packaged for  s torage.  

Samples 

Counting data was given t o  the project  that had originally pro-  

Samples reading l e s s  than 850dpm vided the samples  ( sample r s ) .  

( 3  min count) were reported a s  + lo%;  those reading grea te r  than 

850 dpm were reported a s  +50/0. 

wi l l  be found in other Roller Coaster  repor t s .  

- 
The data ,  and i ts  interpretation, - 

3.2 MONITORING 

Balloon curtain Case l las  and selected ground a r ray  samples  

were  monitored with Portable  Alpha Counters (PAC) to provide a 

g ross  picture of the cloud path (ground a r r a y  samples)  and profile 

(balloon curtain)  and to  determine which samples  should be counted. 

Sticky wires  on the balloon curtain were monitored in a i r  ioniza- 

tion chambers  to  obtain a m o r e  detailed profile of the fallout cloud 

passing through the balloon curtain.  Monitoring resu l t s  a r e  shown 

graphically in F igu res  3 . 1  through 3 .  17. 

ground o r  l e s s  a r e  recorded a s  unshaded symbols,  and those 

reading g rea t e r  than background have been shaded in. 

nation level contours a r e  drawn on F igures  3 .4 ,  3 .9 ,  and 3. 13 

(sticky wire  data) t o  make visual interpretation of the resu l t s  

Samples reading back- 

Contami- 
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eas i e r .  

The data that follows i s  intended to  provide a qualitative pic- 

t u re  of the samples  individually and the resultant fallout patterns.  

A i r  ionization chamber  readings a r e  considerably m o r e  accu ra t e  

than the PAC readings because a sample in the a i r  ionization 

chamber  is counted in 4rr geometry (all  s ides  of the sample a r e  

counted a t  one t ime) .  

of the data ,  are only qualitative readings,  as  a small change in 

distance of the probe f rom the sample ,  or the exact position of 

the activity on the sample  relative t o  the sensit ive a r e a  of the 

probe, would have a considerable  effect on the reading obtained. 

Therefore ,  sophisticated ana lyses  of the data should not be a t -  

tempt e d. 

PAC readings,  which a r e  the basis  of mos t  

Double Tracks .  The Double Tracks  fallout pattern,  as  de- 

te rmined  by monitoring the samples  with PAC's ,  is  shown in 

F igu res  3 .  1 and 3 . 2 .  

cloud proceeded due south between Statlons BO55 and B085, swing- 

ing slightly southeast a s  it proceeded down the a r r a y .  Considera-  

ble spreading out of the cloud seemed t o  have occurred  a t  Aro R ,  

where positive readings were  obtained f rom S b S ~ n s  034 to  092. 

The samples  most  contaminated were  located a t  EM09 and B009. 

F r o m  these  f igures  we can see  that the 
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The fallout cloud profile is shown in F igu res  3. 3 ,  3 . 4 ,  and 

F igure  3. 3 shows Am B balloon curtain Casella impactor  3. 5. 

PAC monitoring resu l t s .  

covered f rom BO40 to B080. Highest monitoring resu l t s  were  ob- 

tained on Line 5 ,  located at  about B047. All but two of the positive 

samples  were  located on the left hand side of the curtain (B040- 

060). 

This curtain w a s  centered on BO60 and 

F igure  3 . 4  presents  sticky wire  data f r o m  the An: B balloon 

curtain.  Contamination contour l ines  were drawn to show differ-  

ent levels of contarninatlon: 5 to 50, 50 to 100, 100 to 200, and g r e a t e r  

than 200 ppa. The highest cloud contamination levels were  lo- 

cated between Statione 040 and 050 a t  400 to 600 feet. 

activity does not s e e m  to be uniformly dispersed,  as  low contami- 

nation a r e a s  a r e  located next to some of the highest a r e a s .  

The radio- 

F igu re  3 . 5  shows Casella impactor  and sticky wire  monitor-  

ing resu l t s  f rom VK balloons located on An: J a t  positions 

040, 046, 052. 058, 064, 070, and 076. Balloons a t  046, 058, 

and 070 had impactors  a t  350 and 700 feet above ground. 

impactors  a t  3-46 and 5-58 showed positive resu l t s .  

of readings on the J-70 balloon could have been due to the power 

fai lure  that occur red  sometime during the t e s t .  ) 

034, 

The 350-fOOt 

(Lack 

Sticky wire  
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data indicates that the highest contamination level occur red  a t  

Station 034, 200 to  400 feet  above ground. A high contamination 

a r e a  i s  a l so  evident a t  Station 046, 400 to 600 feet  above ground. 

Clean Slate 1. The Clean Slate 1 fallout pattern,  as  shown 

f rom the PAC monitoring resu l t s ,  followed a very  nar row south- 

eas te r ly  path between Stations 015 to  035 t o  a r c  P, where it 

passed through Statione 030 to 045 (F igures  3.  6 and 3.7).  

The balloon curtain centered  on Arc BO26 indicated that the 

mos t  active portion of the fallout cloud passed  through Lines 19 to 29 

(poaitlon B031-BO45) with the highest contamination levels  a t  Line 

21, Positlon 9 (B033, 1275 feet f rom the ground) (Figure 3 .8 ) .  

F igu re  3. 9 presen t s  sticky wire  data f r o m  the Arc B bal- 

loon curtain.  

figure to ahow the 5 to 50,  50 to 100, 100 to 150,  and grea te r  than 150 w a  

a r e a s .  

c u r r e d  a t  Stations BO28 to 032 at  1425 feet .  

levels  were  a l so  found between Stations 022 and 037 at  heights of 

$100 to  9 5 0  feet above the ground. 

Contamination contour l ines  were  drawn on this  

This  figure shows that highest alpha concentrations oc- 

High contamination 

The UK balloons did not have any Case l las  o r  sticky w i r e s  

attached to them during the tes t .  

Clean Slate 2. Ground a r r a y  sample monitoring resu l t s  with 
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PAC's (F igures  3. 10 and 3. 11) indicate that the fallout cloud w a s  

widely d ispersed  in the ground zero  to  Arc B a r e a  

southeasterly direction a s  it proceeded down the a r r a y .  

readings were obtained all a c r o s s  the a r r a y  but showed the highest 

concentration between Stations 020 and 080. A r c  B balloon (BO24 

to 064) Casel la  impactor samples  showed positive resu l t s  a t  only 

five positions (F igure  3.  12).  

left side of the curtain between Stationa BO25 and BO32 and a t  

heights of 300, 9 7 5 ,  and $275 feet .  

cloud may have missed  the balloon curtain.  ) 

and followed a 

Positive 

These positions were  on the ex t reme 

(The most  active par t  of the 

F igure  3.  13 presents  sticky wire  data f r o m  the Arc B balloon 

curtain.  

to 1. 1 to 2. 2 to 3 ,  and g rea t e r  than 3 ppa a r e a s .  The extremely 

low readings obtained on the wires  as  compared to the previous 

t e s t s  and the location of the mos t  contaminated samples  on the ex- 

t r e m e  left side of the curtain indicates that the most  active portion 

of the cloud mis sed  the balloon curtain.  

Contamination contour l ines were  drawn to  show the 0.4 

Sticky wires  and Casel la  impactors  ( 3 5 0  and 700 feet)  on UK 

Balloon #1  located southeast of the ground zero bunker had the 

highest readings of the th ree  ground ze ro  UK balloons (Figure 3. 14) 

The most  contaminated wire  was located 500 feet above ground. 
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Clean Slate 3. The fallout pattern,  a s  shown from the PAC 

monitoring resu l t s ,  was widely d ispersed  in the ground zero  a r e a  

and proceeded in a southeasterly direction down the array ( F i g -  

u r e s  3. 15 and 3. 16) .  T h e  main portion of this cloud passed be- 

tween Stations DO22 and D040, LO38 and L048, though a considera-  

ble number of contaminated samples  were found to  the right of 

these stations.  

Sticky wire  counting resu l t s  on UK Balloons 1 and 2 located 

a t  ground zero  during Clean Slate 3 (Figure 3. 17) indicate that the 

cloud traveled in a southeasterly direction. The mos t  highly con- 

taminated sample was 700 feet above ground. The Arc B balloon 

curtain was not used during Clean Slate 3.  

The data summarized in this section were used to initially 

de te rmine  the cloud’s path and profile 

additional study. 

and to  select  samples  for 

3 . 3  PACKAGING AND SHIPPING 

About 15 ,000  samples  were packaged for  s torage during and 

af te r  Operation Roller Coas t e r .  

ples f p r  additional study would be distributed to participating o r -  

ganizations following each tes t .  

It was initially planned that s am-  

This  was not possible because 
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selecting organizations to perform these studies required more 

t ime than was originally planned. Therefore ,  a f te r  the s i m p l e s  

were  processed ,  they were packaged for  temporary  storage in 

two t ranspor ta iners  . Specific packaging procedures  for  each  

sample type are described in the appenckes. 

sample packaging was a function of sample form (liquid or solid), 

its container (glass ,  polyethylene), and expected additional proc-  

ess ing of the sample (radiochemical analysis ,  micropart iculate  

analysis) .  Following the completion of the t e s t s ,  these t ranspor-  

ta iners  were delivered to  the Naval Weapons Station (NWS) at  

Concord, California,  for  storage.  Upon selection of the organi- 

zations to  per form the additional studies,  l i s t s  of samples  and 

the i r  recipients were sent to Pro jec t  5 .  a. 

had been classified sec re t  res t r ic ted  data a t  the conclusion of 

the field phase,  were  then sent to  the laborator ies  performing the 

additional studies.  

8,919 were  selected for additional study. Of th i s  number ,  3207 

were f rom Double Tracks ,  j 7 6 2  f rom Clean Slate 1 ,  4388 f r o m  

Clean Slate 2,  and q542 f rom Clean Slate 3.  

ples shipped f o r  additional study can be found in Table 3.  3 .  The 

remaining samples  a r e  in secured s torage a t  NWS Concord a -  

waiting a decision on their  disposition. 

In general, 

The samples ,  which 

Of the 15, 000 samples  packaged for  s torage,  

A breakdown of sam- 
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TABLE 3 . 3  SAMPLE SHIPMENT SUMh4ARY 

Ander sen  

Case l l a  

TAS D 

TAS I & II 

Tape 

F i l m  

S l ides  

Soil  

D e b r i s  

Water  

Wipe s 

P e t r o l a t u m  
(Soil) 

Off-Site Filmm 

Sticky D i s c s  

Off-Site Slides 

To ta l  Shipped 

DT 

410 

800 

46 

95 

4 

150 

405 

72 

23 

29 

23 

149 

1 

2207 

cs 1 

245 

515 

20 

59 

154 

484 

196 

6 

25 

15 

34 

9 

1762 

c s 2  

390 

8 45 

53 

8 2  

5 

354 

349 

70 

85 

38 

7 

10: 

2 

6 

2388 

c s 3  

445 

7 60 

81 

73 

3 

3 65 

729 

44 

1 

41 

2542 

Total  

1490 

2920 

200 

309 

12 

1023 

1967 

38 2 

115 

104 

51 

159 

15 1 

15 

1 

8899': 

* 20 Cal ibrat ion Case l l a  s a m p l e s  sent in addition 

77 



78 



79 



1 : : : c : : : : : ;  ; c : : : : : : : c : ; I g  
o : : : : : : : c !  : : : : : : e :  : ; : :  : I 2  

1 : : : : ; : : : : : ; : ; :  : : : : : : : : l ~  N 

, ; : : 3 : : : : : : : c : : : : : : : C : : , ~  

BO 



- z  s o  a A  
2 Y  

C 

h 
u 
C 
C 
C 

5 
a 

c e 

2 
a 

>. 
5 
.d c m 

bt 
E 
C 
I 
o 

.e c 

81 



M 
C 
4 
0 

C 

.- 
4 .- 
E" 



N i I 

N u 

83 



d 

m 

84 



11334 13A31 ONIWIB 3MUV LH1013H 

I : : : : : : : : ! : : : . . :  ! : . : ! : ! ? - i  P !2 8 8 ,  8 ,  z 
n- 

8 0 
0 

+ : : : ^ ; : : !  : : : : : : ;  . ; : : : : .  0 - 1, 

o : : : : : : : ' : : : : : : ; = : : : : : ! , f j  

1 : ;  : : : :  , : : : : : : : : :  : : : : : : , -  N 
x L n n e ' ,  : ! :  I ! ? ! :  : ; : : e :  : :  : ! ,Fj 

I : : : = : : : : : : :  : : : : : :  : c : :  I W  N 

. . . . . . . . . . . . . . . . . . . . . . . . .  

I ; : : I : : : : : : : - : : ;  : : : e : :  , p  

o : : : : : : : - : :  : : : : :  : : :  : : :  1 -  

, : : : : : : :  : : :  : : : :  : : : : :  : : : a N  N 

r 
r! 3 

L 
m 

N p 
N 

Y -. 
0 : : : : : : : - : : : : : : : 1 : : : ' : : 4 -  - 

N 

8 , .  , , , ,  
I ! ! : :  . . . . . .  ! ! ! ! I ! ! !  9 : :  'R* 

o : : : : ! ! : n ! : : : : : : ~ : : : : : : l , ~  

W 
1 : : : : ; : ; : ; : : : : ; : :  : : : ! : : l o ,  - 

E 
I : : : c : : : : : : : = ! : ! ! : : : = : ! l E ~  

P 
s 

Y > 
- x 

$ ,  , 
0 :  : ; : : : : - , . : : : : : 2 : : : : : ; I E n  

2 ai - 
r : : : P : : : : : : : : : ;  : : : : : = ; : I  x - 
* : : :  : :  t + ~ : : : ! : : : ! ! ! : : : ! l  r g  

Y 

Y z 
2 N 

, : : : 3 : : : : : : : ^ : : ; : : : : = : : 1 ~  

0 : : : : : : : s : : : : :  : : " : : : : : : I -  - 
. . . . . . . . . . . . . . . . . . . . . .  : IP 

0 

m 
D 

- ... 
m 

br 
C 
k 
C 
.- 
c 
.r 

6 
E 
3 

9 - 
m 

O ! : : : ! : : = : ! : : : : : e :  ! : !  ! '  z 
Y=J E: 

G 

0 
21 ' 1 0 1  

1 : : : : : : : : : :  : c :  : : : I : : - . :  1 

. . . . . . . . . . . . . . . . . . . .  ! ! : I  c Za 
l-+ c : ; : = : : : : : : : e : : : : : : : c ,  : ,a 

. . . . . . . . . . . . . . . . . . . . . .  4 "l 

r : . : : : : .  . : : . : : : : : : : : : : .  

3 .  m >o m w %4 
4 E- 

0 

a 

0 

2 
i;: 19 

85 



. 

86 





m 

88 



0 : : :  - . . . . . . . - . . . . . .  - . . . . . . .  " . . . .  . .  12 
I : ; : . : : , : : : : : : : : : : : :  : : .  I I N  m 

0 : ! : ! : ! : 3 : : : : : : : G : : ! !  ! ,  ' N  F 

. . . . . . . . . . . . . . . . . . . .  : :  

. . . . . . . . . . . . . . . . . . . . . . . . .  

- + : : c : , : : ; : : s : ! : ! : : ,  N 
*I 

. . . . . . . . . . . . . . . . . . . . . . . . .  N 

c ! ! ! c ! : ! ! ! ! ! e ! : ! ! ! : : ~ : ! I  
......................... 

N " 
s 
0 

E: 

r : : ! ,-. : : : : : : : e ! : : ! : ! : 3 : ! ,?E 

- 
0 : : : : : ; : o :  ! : : : : : c : : : ; ; : I P "  

0 
I- 0 : :  : e : ; : : : :  : 3 : : : : : ; : : : : 4  s - 

1 : : : :  ! : ; : : :  : : ; : ! : : :  ! : ! : l e ;  
2 

, : : : c : : : : : : : ^ : ! : : : ; : c : : 1 5  N 

I : : : : : : ' : : : ! : ! : : !  ! : !  

, : : : s : : : ~ : : ; c : : : ! : : :  
8 

0 : : : : : :  , g : : : : : : : = : ; : : : : , ,  
) : . : : : . . . : : ; : ! : : : ; : : : : : . *  r 

89 



n 
3 

Fj 
m 

so 



I 
500' a ALPHA CONTAMINATION 

LEVEL Lual  
ALPHA CONTAMINATION 

0 LEVEL BELOW INSTRUMENT 

CASE L L AS 
WCKGROUND 

ALPHA CONTAMINATION 
LEVEL ( PAC corn) I 

LEGEND : 
STICKY WIRES 

( ~ = B O T H - S A M P L E S  AT SAME 
BALLOON X 3 BALLOON # 2 POSITION 

- 750 POS I o.lK:qL - _ -  
2 I .4 

3 
J 4 

I- 
W 
W 
U - 
W > 
W 5 3.3 

6 
J 

0 z 
3 7 0 = 360 
(3 

W 9 
> 
0 IO m a I I  I .5 
I- t :;: I 12 2 

13 W 
I 

14 + 0.5 

50 15 & 
BALLOON # I 

5 

7 p0s10,5 9 

POS. I 

9 

BALLOON # 2 BALLOON #+ 3 

Figure 3.14 Clean Slate 2 monitoring results: UK balloons. 
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Figure 3.17 Clean Slate 3 counting results: sticky wires on UK balloons. 
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CHAPTER 4 

DISCUSSION 

T r a i l e r  have been used a s  field laborator ie  for  m S .  

In the Sample Process ing  Faci l i ty  we t r ied  to  overcome the haz- 

a r d s  and inconvenience normally associated with handling radio- 

active and toxic ma te r i a l s  by designing contamination control into 

the hoods, glove boxes, and ventilation sys tems.  In designing the 

t r a i l e r s  ou r  goals were  the efficient handling and processing of 

samples  in a minimum of t ime  and with minimum cross-contami-  

nation and personal exposure to  contamination. 

4. 1 EQUIPMENT 

All equipment obtained for  this  operation functioned very  

well. 

voltage fluctuation. 

new unit. 

voltage change. Therefore ,  it is  essent ia l  in future operations 

that a stable voltage supply be available. 

t h ree  ways: a highly-stable generating sys tem can be se t  up for t 

the ent i re  t e s t  s i te ;  a voltage s tabi l izer  can be added into the 

main power line to the Sample Process ing  Facil i ty;  or individual 

The only ma jo r  equipment failure was caused by a severe  

The damaged equipment w a s  replaced with a 

Most other minor  operating problems were  a l so  due t o  

This  can be done one of 
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voltage s tabi l izers  can be obtained for  each piece of equipment 

The method selected will depend on relative cos t s ,  o r  circuit  . 

availability, and general  operating capability of the t e s t  si te.  

In reviewing the available counting equipment ( see  Table 1. l ) ,  

the Trace r l ab  Multimatic Counting System, used on a l l  2-inch 

sma l l e r  samples ,  showed excellent stability and reproducibility 

under the adverse  conditions imposed during field t e s t s .  

equipment served as  the mainstay of the counting operations.  Of 

par t icular  advantage w a s  the ability to program both p re - se t  t ime 

and pre-se t  count. With this equipment we were able to automat- 

ically count 50 samples  per  loading with the data being printed 

out and available a f te r  two and one-half hours .  The Eberline 

NMU detectors  

means  of rapidly (manually) counting the Andersen impactor glass  

d i scs .  The English Air Ionization chambers  (Figure 1. 11) used 

f o r  counting sticky wi re s  caused considerable problems because 

insufficient spare  pa r t s  (connectors,  bat ter ies ,  etc. ) were  avail-  

able,  and operating personnel were  not famil iar  with the unit. A 

This  

1 and the SDA counter' provided a very  effective 

Borrowed f rom A F W L  

' Loaned gra t i s  by the Eberl ine Corp.  
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m o r e  effective calibration system is needed if ion chamber  data 

i s  to  provide useful field information. The unit was ve ry  sensi-  

tive and slow to come to  equilibrium. Though these a r e  not s e r i -  

ous handicaps, they do c r e a t e  operating problems when rapid s a m -  

ple processing i s  important.  Some of the sensitivity to the en- 

vironment might be eliminated by a better grounding of the unit 

and through better interconnection of components. The present  

apparatus  works fa i r ly  well under laboratory conditions. How- 

eve r ,  it would be advisable to redesign the unit for  future field 

work. 

plifying the method of introducing the sample and perhaps improv-  

ing the response t ime and stability aspec ts  of the readout sys tem.  

(A sticky wire  study (Pro jec t  5. lb) is  presently in p rogres s  that 

will provide additional information on this counting system and 

interpretation of i t s  data.  ) 

Special emphasis  in the redesign should be placed on s im-  

P r o p e r  selection of the counting equipment i s  of utmost im- 

portance in minimizing counting t ime.  Lessons  learned during 

this operation included: (1) Cost difference between manually- 

operated equipment ve r sus  automatic equipment i s  not grea t  if 

one includes the opera tor ' s  t ime  and the capability of the machine 

to operate  continuously (24 hours a day). It is  necessary only to 
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make spot checks that the automatic unit is functioning proper ly  

a f te r  each machine loading. ( 2 )  Counters  that have only pre-se t  

count and not pre-set  t ime a r e  not applicable for  field work when 

a wide range of contamination levels is expected. 

tant to differentiate between counting-cup size and sample s ize .  

F o r  example,  one manufacturer  provided a counter that could 

count one-inch samples ,  but there  w a s  no room for  a planchet 

to hold the sample.  (4) The advertised capability of a counter to 

count a specific-sized sample in no way reflects the c rys ta l  s ize  

of the detector.  The l i terature  of one manufacturer  d i scusses  a 

2-inch detector which referred to the &e of the unit holding the crystal, 

which in this case was a 1-inch crystal. 

specifications should therefore  be examined carefully o r  the pu r -  

chased equipment may  not be able to do the des i r ed  job without ex- 

tensive and expensive modifications. 

(3)  It is impor-  

Counting equipment 

(5) It i s  important to  have 

prec ise  and cor rec t  information on the sample s ize  and shape 

p r io r  t o  specifying equipment needed to  count the sample.  (It 

makes  a rea l  difference whether the sample i s  2 or  47 mm. 

Also, does 1 inch really mean 1.00 inch.) 

4 . 2  PERSONNEL 

c 

To minimize processing t imes ,  available personnel had to 
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have considerable  versati l i ty.  

Operating personnel (civilian and mil i tary)  worked as  a flexi- 

ble unit with the number in any work a r e a  changing a s  sample 

processing proceeded.  Upon receipt of samples ,  personnel r e -  

ported t o  the Receiving Dock and Receiving Room t o  s t a r t  proc-  

ess ing operations. As  processing progressed ,  some personnel 

moved to  the Sample Process ing  A r e a ,  then to  the Counting Rooms, 

and finally to  the Packaging Areas .  

pleted, they typed and filed data.  

lowing each  tes t  to a s s i s t  with cler ical  and typing operations.  

Shift operations were considered 

the smal l  number of people available. 

t e m s  were  run 24 hours  a day during cer ta in  phases  of the opera-  

tion with periodic vis i ts  by t ra ined personnel to  see  that they were 

functioning properly.  The gMIlp normally worked 12 t0 14 h a s  daus 

per  7-day week, and though one would have expected the p rocess -  

ing ra te  t o  fall off, the ra te  actually increased  because of the ex- 

per ience gained in handling samples .  During the l a s t  days of the 

operation, 456 sample r s  were  processed  in one day. This number 

included 111 Andersens,  120 Casel las ,  102 disposable total air 

sample r s ,  0 6  reusable total  a i r  s a m p l e r s ,  and 37 water  samples .  

When processing was com- 

E x t r a  people were  obtained fol- 

but deemed impract ical  due to 

Automatic counting sys-  
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The next day, 643 fallout planchets were processed.  Only 71 

Casel las  and 25 Andersens were  processed  on the f i r s t  day a f te r  

Double Tracks .  

The use of a mixture  of trained and semi- t ra ined personnel  

to  operate the facility w a s  ve ry  effective. While on-the-job train- 

ing was most  effective, p re- tes t  training a t  USA Chemical Center ,  

Edgewood, Maryland, and Sandia Base ,  Albuquerque, New Mexico, 

a l so  proved helpful. 

personnel ass igned to Project  5. la became as  proficient in most  

routine operations as  the civilian technicians. 

By the middle of the test  operation, mil i tary 

Dry  runs before Double T r a c k s  were  ve ry  helpful in f i rming 

up operating procedures  and familiarizing everyone with operation’ 

of the t r a i l e r s .  

do and how to coordinate the i r  efforts, particularly nhen team- 

work w a s  needed. For example,  in the d isassembly  of impactor  

s amples ,  it w a s  necessa ry  for two men  to work as  a t e a m  in ad- 

joining glove boxes. One man would d isassemble  a unit, remove 

a sample ,  and put it into a prenumbered planchet in the pas s -  

through a r e a  between the glove boxes. The second man would be 

responsible for the planchet being in the pass-through a r e a  and 

af te r  the sample was in it,  for monitoring it and placing it into a 

Operating personnel gained experience in what t o  
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counting tray. The second man  a l so  provided the data r eco rde r  

with monitoring information for  the Counting Data Sheet. 

Pas sage  of samples  f r o m  the processing a r e a  to  the counting 

a r e a ,  and the i r  counting in a minimum of t ime ,  required coordi- 

nation between the counting and processing groups. This  coordi-  

nation between personnel became m o r e  finely tuned a s  the group 

became m o r e  experienced 

ing r a t e s .  

and resulted in f a s t e r  sample p rocess -  

Personnel  operating this facility once again showed that if 

operating procedures  a r e  to  bc rhe best possible,  they must  r e -  

flect and include experience gained while using the procedure.  

i s  therefore  unwise to  plan procedures  to  the l a s t  detail  without 

testing them under actual operating conditions. 

It 

A permanently assigned t e a m  handling all operations p e r -  

formed in the facil i ty i s  the most  effective way of operating this 

type of facil i ty.  This  end product was basically achieved. during 

this operation, when the eight soldiers  were  permanently assigned 

to a s s i s t  in operating this facility. 

that resulted f rom this  ass ignment  demonstrate  the increased 

efficiency of this method of operation. 

tive scheduling of processing t ime by not requiring that the group 

The higher processing r a t e s  

It a l so  pe rmi t s  m o r e  effec- 

101 



that provides the samples  be available in o rde r  to p rocess  their  

samples .  On several  occasions sample processing was delayed 

when groups w e r e  too busy preparing for  the next event to  a s s i s t  

in processing samples  f rom the previous one. The permanently 

assigned team 

a n d  proper  procedures  a r e  used in processing all samples .  

so obtained i s  ea s i e r  to interpret  and analyze.  

fo rm of operation a l so  guarantees that uniform 

Data 

4 . 3  SAMPLES 

T o  meet  the t e s t  objective, it was necessary  to determine the 

fallout cloud's path and profile. On the basis  of the monitoring 

data presented in F igures  3 .  1 to  3 .  1 7 ,  it is  apparent that this ob- 

jective was realized. 

Sample counting data were used t o  determine which samples  

mer i ted  additional study. 

study should have been exposed to  the fallout cloud and collected 

sufficient mater ia l  t o  make analysis  possible and productive. 

these t e s t s  were  concerned with the par t ic le  s ize  of the resultant 

a i rborne  deb r i s ,  samples  a t  varying dis tances  f rom ground zero  

must  be selected.  

cr i t ical  

equally important.  

The samples  selected for additional 

Since 

With impactor samples ,  not only is the location 

but the selection of the proper  stage t o  be analyzed is 

Though a sampler  may have been placed in tlie 
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right position to  obtain a desirable  sample,  the unit m a y  not have 

been functioning properly.  By reviewing field counting data,  good 

samples  can be easi ly  identified. 

expensive) detailed examination of samples  that do not contain 

sufficient activity to warrant  such analyses .  

can a l so  serve  as  a guide in handling a specific sample so that 

low-level working a r e a s  will not be contaminated by high (activity) 

level samples .  

This  eliminates needless  (and 

Fie ld  counting data 

The key value of field counting data is in ass i s t ing  scientific 

personnel in determining immediately a f te r  the t e s t  which s a m -  

ples can  provide the des i red  data and should therefore  be analyzed 

in m o r e  detail .  

In discussing samples  and counting data obtained f rom them, 

it i s  important to r e m e m b e r  that field counting i s  not the same a s  

laboratory counting. 

t r o l  or cor rec t  for  environmental fac tors  

elaborate equipment to  obtain the data.  

interested in obtaining the mos t  significant information in a mini- 

mum of t ime  with the available equipment. For example,  samples  

f rom this operation were  counted for  t h ree  minutes .  

affect accuracy  of data f rom highly contaminated samples ,  but it 

In laboratory counting one can  normally con- 

and has m o r e  t ime  and 

In field counting, one i s  

This did not 
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does mean that data f rom samples  reading close to  background 

should not undergo sophisticated analysis,as s ta t is t ics  of low total 

counts have l a rge  deviations. In addition to  s ta t is t ical  uncertain- 

t ies  of low counts, it should be remembered  that the voltage and 

frequency were not constant and that radar  and other equipment 

a l so  provided intermittent spurious counts. Therefore ,  samples  

reading l e s s  than ten t imes  background should be recounted for  

longer periods of t ime ,  to determine whether the reported count 

ra te  i s  cor rec t ,  before extensive radiochemical or particulate 

analyses  a r e  performed.  

obtained by longer counting t imes ,  it is  usually not warranted.  

Field data should be used only to  guide future sample studies and 

for prel iminary evaluation of tes t  resu l t s .  

Though m o r e  accurate  field data can be 

4 . 4  OPERATIONS 

Building and Equipping the Faci l i ty .  With operations sched- 

uled to  begin Apri l  1. 1963, we had only eight weeks to build and 

equip the Sample Process ing  Faci l i ty .  

and ordering equipment concurrently could it be ready on t ime.  

Two used off ice- t ra i lers  were  obtained a week af te r  the contract  

Only by building the facility 

. 
was awarded and while the t r a i l e r s  were  being modified, a l l  major  

equipment was ordered.  When the modified t r a i l e r s  were delivered 
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to  Richmond, inter ior  e lectr ical  work and furni ture  installation 

began. A s  counting equipment w a s  received, it w a s  assembled  

and checked. 

while the glove boxes and hoods were  being built. 

a l l  incoming supplies were  checked and repackaged for shipment. 

Installation of glove boxes and hoods began in the la t te r  par t  of 

March .  The final component, absolute f i l t e r s  fo r  the glove boxes, 

a r r i v e d  on Apr i l  1 (by this t ime  the tes t  had been rescheduled for 

April 15). 

conducted a t  this  t ime.  

supply and exhaust sys t ems  were d isassembled ,  while the t r a i l e r s  

were  loaded with the supplies. 

the t r a i l e r s  left for  the tes t  si te.  

Duct work for  the ventilation sys t em w a s  installed 

Upon receipt ,  

A checkout of the a i r  supply and exhaust sys t em was 

Following th is  check, the exter ior  a i r  

On Monday morning,  April  8, 1963, 

A great  amount of coordination and the cooperation of many 

people were  n e c e s s a r y  t o  complete the facility in such a short  

per iod of t ime.  

t imes ,  having good weather  for  outside work on the t r a i l e r s ,  and 

a hard-working crew was it possible to  complete the building of 

the t r a i l e r s  on schedule . A minimum of four to  five months 

should be allotted for future projects  of this  s ize .  

l y  reduce procurement ,  shipping, and labor costs.  

Only by various vendors  meet ing short  delivery 

This  wi l l  great-  

In o r d e r  to  
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complete the building and equipping of the t r a i l e r s  on schedule, 

it w a s  necessa ry  to pay premium pr ices  for  some of the equip- 

ment and supplies,  to accept second choice ma te r i a l s ,  to  have a 

considerable number of i tems a i r  freighted f r o m  the E a s t  Coast 

to  California, and to pay premium wages to personnel construct-  

ing and equipping the facility. 

While some things can be done concurrently,  the complete 

unit will be more  flexible i f  m o r e  t ime i s  allotted for  the design 

and construction phase.  Additional t ime should a l so  be spent on 

engineering the facility and planning and selecting equipment to be 

installed. 

l a rge  t r a i l e r ,  studies should be made on the best use of the avai l -  

able  space and arrangement  of the equipment inside the facil i ty,  

and what s torage arrangement  will make supplies available when 

needed but will not c lut ter  up the facility a t  other t imes .  

did not have enough t ime to do this a s  thoroughly a s  we wished. 

Because of the l imited work space available in even a 

We really 

Siting the Facil i ty.  Siting of the facility was very  important. 

In order to operate the facility, 15 gallone per minute of water were needed for 

the evaporative coolers  and decontamination sinks. 

cold water  ( for  decontamination purposes)  were required.  

water used in the sinks would likely become contaminated, a d is -  

Both hot and 

Since 
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posal si te was necessa ry .  

Rad-Safe Decontamination Center ,  a common water  supply and 

evaporative sump for  disposal of contaminated liquid waste could 

be used. 

field because a l l  vehicles delivering tes t  samples  had to pass  

through the Rad-Safe Center  before they could del iver  samples  t o  

the facility. Rad-safe checks were  simplified by locating the two 

facil i t ies in the same  general  a r e a .  

mind in any future tes t  operations.  

By locating the facility next to  the 

This  location a l so  expedited receipt of samples  f rom the 

This  point should be kept in 

Tempera ture  and Dust Control.  Tempera ture  and dust con- 

t ro l  a r e  a m a j o r  problem in operating electronic equipment in the 

field. The High-Level T r a i l e r ' s  heating and cooling system was 

designed to maintain inter ior  tempera ture  a t  7 5 O  - t 5'F with out- 

s ide temperature6 at 55 b 100°F. 

enced at the s t a r t  of the operation, and the need to  operate  the 

evaporative cooler continually in o r d e r  to reduce dust in the venti- 

lation system, showed that 25 kw of hea ters  was inadequate to  main-  

tain the des i red  tempera ture  in the High-Level T r a i l e r .  Tempera-  

tu re  control in the Low-Level T r a i l e r  was a l s o  difficult to  main-  

tain because the space hea ters  were not thermostatically controlled. 

This produced a wide range of t empera tu res  (40° to  95'F). 

Cold tempera tures  (35OF) experi-  

Our 
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experience shows that the tempera ture  control sys tem mus t  be 

examined in considerable detail  in future mobile laboratory de-  

signs,  a s  it caused considerable problems during this operation. 

Additional Storage Faci l i t ies .  During the operation two addi- 

tional s torage a r e a s  were made available. 

t r a i l e r  

ceived f rom the field.  

of the flat-bed and the samples  were  placed in their  appropriate  

position. 

ly f rom the field to  a specific a r e a ,  where they could be safely 

found and processed.  

through a l l  of the samples  until the des i red  ones were  found or to 

spend t ime arranging samples  in alphabetical o rde r  according to 

position location during the t e s t .  

the additional advantage of protecting samples  f rom weather.  

proved of considerable importance when a r a ins to rm followed de- 

l ivery of Clean Slate 2 samples .  A considerable number of unpro- 

tected samples  in the field were  lost  during this s to rm,  while none 

of the samples  in the s torage t r a i l e r  were affected. 

A covered,flat-bed 

was effectively used for  storing samples  a s  they were r e -  

Posit ion locations were noted on the s ides  

This  system permit ted samples  to be delivered direct-  

P r i o r  to  th i s ,  it was necessa ry  to  shuffle 

The covered flat-bed t r a i l e r  had 

This  

Sticky wires  were  s tored in a reconverted ice house because 

of insufficient t ime  between t e s t s  to  process  them,and existing 

. 
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storage space was full of other samples  in various s tages  of proc-  

essing. 

not to  be counted until the end of the operation and therefore  would 

not have to be moved o r  handled until they were  to  be processed .  

Separa te  s torage w a s  preferable  since these samples  were  

This  tes t  pointed up the need for flexibility in planning s torage 

facil i ty requi rements .  

double pre-operat ional  e s t ima tes  due t o  non-shipment of samples  

and the short  period between tes t s .  

The actual facil i t ies needed were  almost  

Sample Receipt. In receiving samples  on the Receiving Dock, 

a considerable amount of t ime  w a s  spent trying to  find the paper-  

work on the sample r s '  field position. 

were  improperly recorded  (601 for  109) and in one case ,  field data 

w a s  permanent ly  los t .  During future t e s t s  it would be advisable if 

all data were  gathered a t  one point and delivered to the Receiving 

Dock a s  a unit. Field personnel should be advised to double check 

the sample r  numbers  they record  on their  s ample r  location fo rms .  

More  c a r e  should be taken in handling samples  in the field to mini- 

mize  the possibility of cross-contaminat ion of samples  during their  

t r i p  f r o m  the field t o  the Receiving Dock. The effect of this sug- 

gestion on Operation Roller Coas te r  can be seen  f r o m  the notes at 

the bottom of Table 3 .  1; following Double T r a c k s ,  11 inlets and 

Many sample r  numbers  
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174 outlets were left open; a f te r  Clean Slate 3,  0 inlets and only 

2 outlets were left open. 

Decontamination of Sample Holders.  Originally, plans were 

to decontaminate a l l  sample holders inside the t r a i l e r s .  

a f t e r  the f i r s t  t es t  it w a s  decided to  decontaminate the sample r s  

in the open Rad-Safe a r e a ,  a s  there  w a s  m o r e  room. In addi- 

tion, the shor t  (1 week) turnaround period between t e s t s  meant 

that nei ther  personnel nor  facil i t ies were  available for  decontami- 

nation at  the Sample Process ing  Faci l i ty  until just  before tes t  

t ime.  Therefore ,  the tes t  would have been delayed if sample 

holders had to be decontaminated inside the t r a i l e r s .  

the Rad-Safe a r e a ,  sampler  turnaround t ime was minimized. The 

processing sequence required to  decontaminate and reload sam-  

pling equipment must  be carefully evaluated if the most  effective 

use is  to be made of people and work space.  

However, 

By using 

Shipment of Samples.  At the conclusion of the field phase of 

the operation, the shipment of samples  assumed even g rea t e r  im- 

portance with classification of samples  a s  s ec re t  res t r ic ted  data 

Previous c r i t e r i a  of protecting the integrity of samples  through 

packaging was accentuated and the t ime required for  processing 

each sample shipment was greatly increased.  

110 



The shipping procedure used was based on a s e r i e s  of checks 

and cross -checks .  

shipped, sample handling records  were checked to determine 

(1) whether the l is ted information was co r rec t ,  (2)  whether the 

sample was s t i l l  available (had not been shipped previously),  and 

(3)  the field measurement  of the sample (or  the planchet field 

measurement  a t  that location). When mis takes  were found, a l t e r -  

nate samples  were  chosen based on desired station location and 

sample type.  

shipping receipts  ( s e e  F igure  4. 2)  were  filled out on the basis  of 

the above data .  

record  number ,  type of sample,  and company to receive the sam-  

ples ,  w a s  prepared t o  simplify actual  removal  of samples  

f r o m  storage.  After the paperwork was completed, it was r e -  

checked a second t ime .  

and repackaged for  shipment. 

termined by the type and weight of samples  and the related securi ty  

requi rements .  

were included inside the shipping cartons and were sent regis- 

Upon receipt of the l i s t  of samples  to be 

Sample description f o r m s  (see F igu re  4. 1) and 

A 3- by 6-inch deck of cards with sample handling 

The des i red  samples  were  then collected 

The packaging procedure w a s  de-  

Sample description forms and two sample receipts 

t e r ed  ma i l ,  re turn  receipt requested,  to  the i r  designated locations. 

T W X ' s  notifying recipients of sample shipments were sent and 
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ent r ies  made on sample handling records of the date of ehip- 

ment and recipient.  

sample receipt was signed and returned to Project  5. la and be- 

came par t  of the shipping log. Correc ted  sample shipment l i s t s  

were then forwarded to Field Command, DASA. 

of initial shipments,  an  inventory of samples  remaining was 

made and compared with the sample handling records .  

accord  between the two was found. 

Upon receipt of the shipment,  one copy of the 

Upon completion 

Complete 

Wipes taken in the Naval Ammunition Depot, Concord, packaging area 

at this time were counted. No activity greater than 2 dpm (alpha) per 

2- by 2-foot area was observed. 

that in only one case  did they find any external contamination on 

the outer wrapping and it was l e s s  than 10 dpm. 

envelopes containing sticky f i lms were found to contain severa l  

dpm on the i r  outer surface.  

lopes were not changed in the field laboratory unless  they were 

found to  be contaminated to a level of 50 cpm o r  g rea t e r .  

al l  reported envelope contamination levels were l e s s  than this  

value, th i s  f ield procedure was evidently effective in maintaining 

the des i red  contamination control.  

Recipients of the shipments reported 

Some of the manila 

This was expected, since these enve- 

Since 

The shipment of samples  brought out with ex t reme clar i ty  one 
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major  mis take  in sample record  keeping made  in the field, namely 

multi-listing of samples  under one sample handling record  number.  

When the sample handling r eco rds  were  rearranged to  determine 

what samples  were available a t  each  position location, it w a s  not 

possible to do it with the multi- l isted sample handling records.  

Instead, f i l ler  sheets  had t o  be typed for  each  sample,  listing ori- 

ginal r eco rd  number ,  position location, and type of sample.  Data 

recorded on these multi-listed r eco rds  were  a l so  hard t o  read  and 

contained m o r e  e r r o r s  than the single sample records .  In addi- 

tion, sample shipments could not be conveniently recorded on the 

original r eco rds  . 

Glass  sl ides proved to  be a shipping problem. Originally 

they were  to be shipped a s  units (boxes); therefore  the slide boxes 

had not been opened a t  the field laboratory.  

ship individual sl ides was made ,  it was found that some of the plas- 

tic packing and smal l  inner cardboard boxes had deter iorated and 

some of the numbers  on the s l ides  were  illegible o r  extremely dif- 

ficult to  read. By assuming the sl ides were  packaRed in numer ica l  

o r d e r ,  this  problem was minimized.  

directly select  the stations des i red  because the project identifica- 

tion number (and not the position location) was the only marking  

When the decision to  

I t  was a l so  impossible to  
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on these samples .  Converting station locations to  identification 

numbers ,  both in the field and in shipment of samples ,  w a s  an-  

other potential aource of e r r o r  in the handling and shipping opera-  

tion. 

Record Keeping System. One of the m o r e  important functions 

of the facil i ty w a s  t o  maintain a complete record of a l l  samples  

produced by the t e s t  and processed  by the facility. 

Additional c le r ica l  and typing help were  needed following 

each  tes t  a s  the amount of work was considerably g rea t e r  than 

had originally been anticipated. 

Record Clerk  to help in processing operations by recording moni- 

tor ing data ,  e t c . ,  and the need for  typing counting data instead of 

preparing the original data in t r ipl icate  and distributing a penciled 

COPY. 

This w a s  due to the need for  the 

Since the mi l i ta ry  personnel who did counting and data calcu- 

lating were not highly trained special is ts ,  all of the i r  work had to 

be checked for  both accuracy  and consistency before typing it in 

t r ipl icate .  

found that the proofreading w a s  not catching a l l  the e r r o r s  and a 

formal  proofreading s tep  w a s  inser ted into the sys tem before data 

w a s  re leased.  Without additional help, it would have been impos- 

Even this  s tep  caused extra  c le r ica l  work when it was 
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sible to  complete process ing  of the data in t ime  t o  mee t  the needs 

of tes t  personnel. 

Scientific Mrector’rr Office following each  t e s t .  This  w a s  done 

SO that data could be reviewed before the next tes t .  The r e -  

sul ts  of this review a lso  determined in what manner  cer ta in  sam- 

ples  should be packaged. (The Andersen samples  t o  be used for  

special  particulate analysis  had t o  be packaged in a special way; 

Data was distributed t o  e a c h p r o j e c t  and the 

see Appendix A. ) 

Original copies of the sample handling r eco rds  and the count- 

ing data sheets  were gathered together and filed according to test  

and position location. This  fi le,  presently located a t  T r a c e r l a b /  

West, Richmond, California, w i l l  s e rve  as  the permanent  record  

of all samples  processed  by this  facility during Operation Roller 

Coas te r  and the data assoc ia ted  with them. 

this f i le  wi l l  be necessa ry  until all samples  for  additional analysis  

have been shipped. 

counting data with the m o r e  sophisticated data obtained by detailed 

analysis  and used f o r  future re ference  if additional information a s  

t o  sample type and location is needed. These f i les  wi l l  be given 

to  DASA for final disposition upon completion of all sample ship- 

ments .  

Continual r e fe r r a l  to  

The file can be used for  comparing the field 
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During this operation. it soon became evident that the Sample 

Handling Record 

tailed and left too much room for  unneeded information. A sug- 

gested Sample Handling Record fo rm for  future t e s t s  i s  shown 

in F igu res  4 . 3  (page 1) and 4 . 4  (page 2).  

includes all of the processing data and the sample history,  while 

page 2 i s  used for  recording the sample monitoring and counting 

resu l t s  and the recipient (when it i s  shipped for  additional study). 

The new fo rm should greatly simplify the collection of needed in- 

formation and documenting the resu l t s  without losing the advantages 

of the present fo rm in compiling a total history of the sample and 

i ts  processing.  

f o r m  should be revised.  The form was too de -  

Page  1 of the new fo rm 

This  form will not completely overcome the problems assoc i -  

ated with multi- l ist ing of samples  on one sample handling record 

but through forethought and planning it should be possible to  mini-  

mize  them. 

( 1 )  a l l  samples  of the same type should be l isted for  each a r c  (o r  

portion of an  a r c )  on a separate  sample handling record ,  (2) all  

sample handling records  for  the a r c  in question should be reviewed 

to  find out what samples  were  actually a t  that location. (The r e -  

cording of samples  f r o m  varied locations on one sample handling 

To find a l l  available samples  a t  a specific location 
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record  would make the above determination extremely difficult 

and would increase the potential e r r o r  of not finding all of the s a m -  

ples a t  the des i red  location. ) The al ternat ive,  namely a separate  

sample handling record  for each sample,  may be impract ical ,  

though in c a s e s  where a sampler  contains m o r e  than one sample 

(example: Andersen o r  CaselIa impactors)  a separa te  sample 

handling record must be completed for  each sampler  or data han- 

dling e r r o r s  a r e  likely to  occur .  

4 . 5  CONTAMINATION CONTROL 

Design Cr i t e r i a .  Contamination control i s  a two-fold problem, - 
f i r s t  protecting people working in the facil i ty,  and second, pro-  

tecting samples  f rom cross-contamination. T o  minimize the pos- 

sibility of cross-contamination of samples  and exposure of operat-  

ing personnel to hazardous quantities of radioactive contamination, 

it was decided that the High-Level T ra i l e r  should have a once- 

through a i r  circulation system. During the design s tage,  an addi- 

tional res t r ic t ion was placed on the facility, namely,  that the R e -  

ceiving Room had to be a separa te  entity f rom the r e s t  of the 

t r a i l e r .  

the a i rborne contamination level in this a r e a  might get so high 

that the whole t r a i l e r  would become contaminated and therefore  
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unusable. ) An air-t ight door was installed between the Receiving 

Room and the Sample Handling Area .  

completely isolate the two sections.  

t e m s  were provided. However, the door would allow people (and 

samples)  to  pas s  direct ly  between the two a r e a s  if operating con- 

ditions permit ted.  As it turned out, the contamination levels  ex- 

perienced were s o  low that processing operations could be greatly 

simplified by permitt ing people to  have d i rec t  a c c e s s  to  each  a r e a  

ra ther  than going outside and walking around the High-Level 

T ra i l e r .  The sample flow pattern was designed to  minimize 

cross-contamination by having samples  move through the facility 

in one direction, s tar t ing a t  the Receiving Dock and ending at the 

Storage Area  ( see  F igure  1. 2 ) .  

This made it possible to 

Two separa te  exhaust sys-  

Operating Results.  It i s  interesting to  note that periodic 

monitoring of work a r e a s  revealed l i t t le o r  no contamination out- 

side of the glove boxes and hoods. 

monitoring resu l t s  (F igure  4 . 5 )  was never  used because no con- 

tamination was ever  found af te r  completing clean-up operations.  

It was originally planned to periodically change the plastic sheet-  

ing on the walls and f loors .  This  was not necessa ry  and the o r i -  

ginal plastic covering w a s  removed only at  the end of the field 

A special  form to record 
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phase. 

become contaminated enough to  requi re  changing. 

once because a wind and rain s t o r m  to re  it.  ) 

Even the kraf t  paper placed on the Receiving Dock did not 

(It w a s  changed 

The air particulate monitors recorded changes in natural  a i r -  

F igure  4. 6 shows the monitoring resu l t s  f rom our borne activity. 

a r r i v a l  in the field (4/20/63)  to  the end of the field phase (6/17/63).  

Attempts to  cor re la te  the variation in natural  a i rborne  activity 

with local meteorological conditions were  unsuccessful. 

centrations measu red  during collection (immediate detector leve ls )  

ranged between 4 x 

aver?.ge of 1 x pc /cc .  Concentrations measured  on the down- 

s t r tdm detector (after 6 hour delay) ranged between 5 x pc/cc 

and 3 x 10-l' pc/cc (the lower l imit  of sensitivity of the detector) 

with a n  overal l  average of 5 x 10-l' pc /cc .  

The con- 

pc /cc  and 3 x pc/cc with an  overal l  

The a l a r m  for the immediate detector was se t  a t  pc /cc  

and a t  pc /cc  for  the downstream detector .  The instrument 

reaches  equilibrium with the concentration indicated by the a l a r m  

setting in 2 hours.  

lecting a t  a concentration equal to  10  t imes  the a l a r m  setting and 

in 54 seconds when collecting a t  a concentration 100 t imes  the 

a l a r m  setting. 

However, it  w i l l  signal in 6 minutes when col- 

F igure  4. 7 i s  a plot of the P u  aerosol  MPC for 

119 



various exposure t imes.  

of 

burden (MPBB) of 0. 5 *g. 

Pu  could produce 10% of the MPBB. 

F o u r  hours exposure to a concentratlon 

pc /cc  of P u  could produce a maximum permiss ib le  body 

)rc/cc of Four  hour exposure t o  

Since the average concentration of natural  a i rborne activity 

was about 1 x 

have been easily detected by the immediate detector .  

a i rborne  concentrations of this  magnitude were recorded only 

th ree  t imes .  ) On the basis  of the average concentration measured 

at  the downstream detector (5 x 10-l '  pc i cc ) ,  a P u  concentration 

of pc/cc would have been easily detected. (Natural  a i rborne  

concentrations of this magnitude were recorded only twice. ) Ac- 

cording to  F igure  4.  7 ,  a24-hour exposure to 10-11 pc/cc of a Pu  

aerosol  could produce 1% of the MPBB. 

pc /cc ,  a P u  concentration of pc/cc would 

(Natural  

At no t ime was there  an  indication of a P u  aerosol .  Had the 

a l a r m  sounded, positive action would have been taken t o  protect 

personnel working in the t r a i l e r .  (Full-face r e sp i r a to r s  were  

available for all  t r a i l e r  personnel.  ) A s  a fur ther  check on the 

quality of the a i rborne  activity,  severa l  samples  of the moving 

paper tape were selected and recounted four days l a t e r  (allowing 

f o r  additional decay of the natural  activity). No alpha activity 
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above counter background was measu red  on any of the tape s a m -  

ples .  

eve r  noted as  a resu l t  of processing operations,  smoking and 

drinking controls in the Sample Process ing  Area  were relaxed. 

The lack of a i rborne  activity f r o m  sample processing a l so  con- 

f i rmed the safety of using the door between the Receiving Room 

and the r e s t  of the High-Level T ra i l e r  to simplify movement of 

personnel and samples .  

quate planning and forethought had been used in designing the fa-  

cility and operating experience showed that the sample handling 

procedures  resulted in l i t t le o r  no activity being released into the  

environment.  

As no increase  in a i rborne activity inside the t r a i l e r  was 

These actions were  possible because ade- 

Procedures  to prevent cross-contamination of samples  were 

completely successful ,  a s  evidenced by successive reading of 

samples  reading thousands of counts p e r  minute and then samples  

reading background. 

Process ing  of the sticky wires  is a n  excellent example of how, 

through experience in sample-handling, highly contaminated sam-  

ples can be handled without cross-contamination of samples  o r  

contamination of people processing samples .  In processing 

these samples ,  glove-box gloves were  removed for  grea te r  
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dexterity in a r m  movement and personnel handling the wi re s  wore 

surgeon o r  plastic gloves. 

the thumb and forefinger when handling the wires .  

nique minimized glove Contamination. ) Special j igs  used in cl;t- 

ting off the curved ends of the wi re s  were  discarded and cutting 

was done by holding the wire  in one hand and the cu t te rs  in the 

o ther .  

wi res  were  highly contaminated and improper  handling would have 

resulted in the glove box, the person processing the sample,  the 

general  working a r e a ,  and other samples  becoming contaminated. 

No such problems a r o s e .  

Kleenex s t r ip s  were placed between 

(This tech- 

It must  be remembered  that ,  unlike other samples ,  these 

C a r e  in handling and storing samples  during and af te r  each  

operation was largely responsible for  the success  in preventing 

cross-contamination of samples .  

continuous checks for  personnel contamination, and background 

checks on counters  minimized the potential problem. However, 

it was the attitude and interest  of the operating people in what they 

were doing that real ly  minimized o r  eliminated need for  ex t reme 

contamination control procedures .  

Frequent  cleaning of work a r e a s ,  

In discussing contamination control,  it mus t  be reaIized that 

the low contamination levels  observed on mos t  of the samples  con- 

- 
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siderably eased the control problem. However, if  another s imi-  

l a r  unit were  designed, very  few contamination control proce-  

d u r e s  o r  design concepts should be changed. 

personnel res t r ic t ions and operating conditions than not to have 

the capability of operating in a safe,  efficient manner  if l a rge  

amounts of contamination have to be handled. 

It i s  ea s i e r  to  re lax  
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10163 

PLEASE SIGN AND RETURN ORIGINAL RECEIPT IMMEDIATELY BY REGULAR MAIL 

TO: DATE: 

RE:  Receipt of Material  

Original to be migncd personally by the recipient and returned to the mender 
Duplicate to  be retained by the recipient.  

I h v e  permonally received f rom A.  L. Baiett i .  Project  Officer 5.  1A c l o  
TRACERLAB. 2030 Wright Avenue. R i c h o n d  3. California,  the Operation 
Ro l l e rcoss t e r  mample(m) am idenluted below. 

1 asmume full remponmibility for the rafe h n d l i n p .  mtor4gel and tranmmittl l  
elmewhere of theme munplc(m) in accordance with eximting regulationm. The 
mample(m) ib (are) identifled am fOl lOWD: 

Figure 4 . 2  Sample receipt. 

125 



DATE SAMPLE NO. 
SUBMITTED BY (Company Name) 
(Pro jec t  Officer's Name) Pro jec t  No 
INITIATORS SAMPLE NO. 
SAMPLE HISTORY 
1. Type 
2 .  Original Location Accepted for Projec t  
3 Tes t  Number 
WORK TO BE PERFORMED 
A Process ing  

~ 

I .  NORMAL 2. Special Instructions: 

________________..__...---.--.--------------------------------~----------------.-~--.. 

8. Counting 
1. NORMAL 2 .  Special Instructions: 

(See  page 2 for data)  
________________________________________-----------------------------.-.----.--------- 

C .  Packaging 
1. NORMAL 2 .  Special Instructions: 

Packaged by Date 
_______________..__.--.-.-.---.------------~-~-~-------------------------------------- 

D. Shipping o r  Storage 
1. Samples 

InLtial & Date When Stored and Shipped 
A. Method 

Normal Fre ight  A i r  Expres s  Special Delivery S tore  
Other  

B. Persons  Name 
C .  Company Name & Address 

2 Data 
Initial & Date When Shipped 

A. Originator 
B P e r s o n s  Name 

Company Name & Address  

~~~~ 

OBSERVATIONS & COMMENTS: 

Flgure 4 . 3  Svggested sample handling record for fubve tests, Page 1 .  
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Data Recorded Bv 

MONITORING RESULTS 
(PAC)-CPM SAMPLE NO, COUNTING DPM SHIPPED TO 

Figure 4 . 4  Suggested sample handling record, monitoring and counting results, Page 2 

121 



T 

I 

128 





-I 
10 

l o -?  

- 1  - ; 10 . 
0 
4 - 
V 

4 

10-1 

-1  I O  

EXPOSURE T I M E  (HR) 

Figure 4. I Plutonium aerosol M P C  based on MPBB of 0.5 pg. 
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CHAPTER 5 

CONCLUSIONS AND RECOMMENDATIONS 

The Sample Process ing  Faci l i ty  provided (1) a unified method 

of identifying and recording a l l  tes t  samples ,  ( 2 )  an on-site facility 

for  alpha-counting selected samples  and providing prel iminary fall- 

out data for  immediate evaluation, and (3)  a method of, and a fa-  

cility for, packaging and shipping samples  that eliminated c r o s s -  

contamination and health hazards .  

Operating experience with this facility proved that hazardous 

samples  can be handled safely without elaborate equipment ( r e -  

spiratory o r  otherwise) and complicated processing procedures  if 

adequate planning and forethought a r e  used in designing the facility. 

Flexibility i s  the key to designing a facility of this nature .  

Consideration mus t  be given to  (1) the type and amount of equip- 

ment  (so that one breakdown will not shut down the facil i ty),  ( 2 )  the 

number of people available to do the job, (3)  the amount of s torage 

space available,  and (4) the capability of the facility to process  a l l  

types of samples .  Process ing  t imes  should never  be calculated on 

a 24-hour per  day bas is ,  o r  100% utilization of equipment, because 

breakdowns do occur .  There  will always be an  additional need for  

m o r e  space than originally es t imated.  Therefore ,  sufficient t ime 
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must  be allotted to design and engineer the facility so proper  equip- 

ment and supplies will be available when and where they a r e  needed. 

P r o p e r  and complete planning will allow the facility to operate  in 

the most  efficient manner  u,ith a minimum of wasted effort. 

few contamination control procedures  o r  design concepts should be 

changed if another s imi la r  unit were  designed. 

lax  personnel res t r ic t ions and operating conditions than not to  have 

the capability of operating in a safe ,  efficient manner  if large 

amounts of contamination have to be handled. 

Very 

It i s  ea s i e r  to r e -  

Sticky wire  field counting resu l t s  indicate that this sample has 

a unique capability for  determining fallout cloud profiles but that 

improved techniques and equipment for  measuring the activity de- 

posited on the wires  will be necessa ry  before the wires  become 

standard fallout model analytical tools. 

study (Pro jec t  5. lb) presently in p rogres s  will at tempt to define 

the problems associated with the use of sticky wires  and means  of 

overcoming them. Areas  t o  be studied include accuracy  and r e -  

producibility of resu l t s ,  determination of conversion fac tors  for 

field data,and means  of improving instrument stability and simpli-  

fying i ts  use. 

completed.  

A Sticky Wire Evaluation 

A separa te  repor t  will be issued when the study is 

. 
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A permanently assigned t eam i s  the most  effective way to 

operate this  type of facility. This  team should be composed of 

well-trained individuals famil iar  with sample r s  being used and 

methods for  processing them. If insufficient trained personnel 

a r e  available,  then t ime should be allotted for  on-the-job training. 

Experience of the processing team will greatly affect the process-  

ing ra te .  

The Sample Process ing  Facil i ty should be maintained in i ts  

present  f o r m  for  future  use.  
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APPENDlX A 

PROCEDURE FOR PROCESSING ANDERSEN IMPACTORS 

An Andersen impactor is a multi-stage unit for  separating 

airborne par t ic les  according t o  size .  

with different sized holes by a small pump. 

fic s i ze  range set t le  out on 3-3/8-inch glass discs tbat are covered 

with adhesive or strippable f i lm and located below the porous 

plates.  In this  tes t  a 5-s tage unit (Stages 1, 2, 3, 4, 6) w a s  used 

and a total a i r  sampler  (TAS) containing high efficiency f i l ter  

paper  was connected to the outlet to  t r a p  sma l l e r  par t ic les  that 

would normally be exhausted out of the impactor.  (The TAS will 

henceforth be r e fe r r ed  to a s  Stage 7. ) The impactors  were  cov- 

e red  with a plastic bag  (except the inlet and outlet nozzles) before 

placement in the field to minimize contamination on the outside of 

the sampler .  

were  brought to  the Receiving Dock of the Sample Handling and 

Process ing  Faci l i ty  for  processing. 

A i r  is drawn through plates  

Pa r t i c l e s  of a speci-  

After  the t e s t  the sample r s ,  in the i r  plastic bags, 

The following s tep-byatep procedure begins with the receipt 

of the sampler  on the Receiving Dock and l i s t s  the processing 

s teps  leading to packaging of the samples  for  s torage.  
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A. SAMPLES REQUIRING COUNTING 

1. Upon receipt of the sampler  a t  the Receiving Dock, note 

upon the Sample Handling Record ( see  F igure  2. 2) the sampler  

number and a r c  and position location during the tes t .  

2. Monitor sampler  with a Portable  Alphs Counter (PAC) 

to  determine whether the outer bag is gross ly  contaminated. 

(This  is done in o r d e r  to  prevent g r o s s  contamination of the Re- 

ceiving Room hoods and pass-through boxes. ) Any sampler  read- 

ing m o r e  than 500 cpm i s  placed into a clean plastic bag pr ior  to 

being put into the pass-through box. The ex ter ior  contamination 

value i s  noted both on the Sample Handling Record fo rm and the 

bag itself. 

3.  Mark the Sample Handling Record number on the clean 

outer bag and place sampler  into a Receiving Room hood pass-  

through box. 

4.  Remove sampler  f rom pass-through box into the hood. 

(This  i s  done by personnel inside the Receiving Room. ) 

5. Remove the outer bag. 

6. Monitor the exter ior  surface and,  if contaminated, vacu- 

um o r  wipe it off until a background reading i s  obtained. 

7. P lace  the sampler  into a clean plastic bag, seal  i t ,  and 
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m a r k  the Sample Handling Record number on it.  

8. 

boxes. 

9. 

Place  the bag into one of the two Receiving Room glove 

P a s s  the bag containing the sampler  into a glove box in 

the Sample Handling and Process ing  Section of the t r a i l e r .  

10. Remove and save the bag as a container for  the d isas -  

sembled unit. 

the sampler .  

With F igure  A. 1 as  a guide, proceed to  process  

11. Disconnect Stage 7 a t  Point 1 and lay aside the other 

s tages .  

12. Unscrew Stage 7 a t  Point 2 and remove the f i l ter  paper 

with a pa i r  of tweezers .  

13. Place  the f i l ter  paper into a prenumbered (Sample Han- 

dling Record No. - 7 )  2-inch planchet In the paas-throu& between the 

glove boxes. 

14. Remove the planchet to  the adjoining glove box and moni- 

t o r  it with a PAC to  determine in which a r e a  the sample should be 

counted. 

15. Record the monitoring resul t  in the las t  column of the 

Counting Data Sheet (Figure 2. 6). 

16. While applying a downward p r e s s u r e ,  remove the hooks 
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holding the impactor together.  

clude placing a spatula handle under the hooks and lifting; placing 

the ent i re  unit under a jig ( to  keep it f rom 

was removed) and then pulling the hooks off by exerting finger 

p r e s s u r e .  etc. ). 

(Methods successfully used in- 

exploding when a hook 

17. Inser t  a spatula a t  Point 3 (between the end plate and 

Stage 6) and remove Sample 6 (a 3/8-inch glass disc). 

18. P lace  the g lass  disc  into a prenumbered (Sample Han- 

dling R ecord No. - 6) 4-Inch petri dish in the pass-through between 

glove boxes. 

19. Remove the petr i  dish to  the adjoining glove box and 

monitor it with a PAC to determine in which a r e a  the sample 

should be counted. 

20. Record the monitoring resu l t  in the las t  column of the 

Counting Data Sheet (Figure 2. 6). 

(High-Level o r  Low-Level) the sample should be counted. 

Also record in which a r e a  

2 1 .  Inser t  a spatula a t  point 4 (between Stages 4 and 6) and 

remove Sample 4 with tweezers .  

22.  

2 3 .  

Repeat Steps 18 through 20. 

Inser t  a spatula ;t Point 5 (between Stages 3 and 4) and 

remove Sample 3 with tweezers .  
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24. 

25. 

Repeat Steps 18 through 20. 

Inser t  a spatula a t  Point 6 (between Stages 2 and 3) and 

remove Sample 2 with tweezers .  

26. 

27. 

Repeat Steps 18 through 20. 

Inser t  a spatula a t  Point 7 (berween Stages 1 and 2) and 

remove Sample 1 with tweezers .  

28. 

29. Take Stage 1, hereaf ter  known a s  Sample A (metal  par t ) ,  

Repeat Steps 18 through 20. 

to  the adjoining glove box and monitor it with a PAC. 

30.  Record the monitoring resu l t  f o r  Sample A in the las t  

column of the Counting Data Sheet. 

31. Place  SampleA in the glove box counter and count the 

sample for  t h ree  minutes.  

32.  Record the following data next to Sample A :  counter be- 

ing used, counting t ime ,  date and t ime  a t  which the counting was 

done, total counts, background, and standard factor .  

33. Return a l l  Andersen pa r t s  to  the bag in which it was r e -  

ceived and sea l  it. 

requiring decontamination. 

This  bag is then placed with other s ample r s  

34. Place  the 5 pe t r i  dishes  and the planchet into one of the 

counting t r a y s  and record  the location on the Counting Data Sheet 

. 
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under counting t ime . (The final Counting Data Sheet typed a t  

the end of the processing operation excludes this and other misce l -  

laneous information. ) 

35. When samples  a r e  to be counted, remove them f rom the 

counting t r ays .  

3 6 .  Place  the planchet containing the f i l ter  paper  into 2 2-inch 

sample counter and count the sample for  t h ree  minutes .  

37.  Record the following data: counter being used,  counting 

t ime ,  date and t ime a t  which the counting was done, total c o u t s ,  

background, and standard factor .  

38. Remove each  impactor plate f rom i t s  pe t r i  dish and place 

it in one of the 4-inch sample caunters and count the sample f o r  three 

minutes.  

39. Repeat Step 37. 

40.  After a l l  the samples  f rom one Andersen have been 

counted, place them back into the i r  pe t r i  dishes and then into a 

p renunbered  temporary  s torage t r ay  until the data has been r e -  

viewed (note the t r ay  number on the Counting Data Sheet). 

41. After the data has been checked and found to  be c o r r e c t ,  

the samples  a r e  ready for  packaging. 

42. Obtain 2-inch and 4-inch magenta dissolvable cellulose acetate 
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envelopes and yellow d isc  labels  for  the normal  samples  and 

special  modified pe t r i  dishes  for  the g lass  plates  to be used for  

micropart ic le  analysis .  

by sealing smal l  pieces of plastic t o  the bottom and s ide of the 

pe t r i  dish at  l2Oo intervals or by bending a piece of wi re  t o  fit the 

inter ior  of the pe t r i  d i sh .  In ei ther  case ,  a piece of foam- type 

ma te r i a l  is attached to the cover.  

keepr the active surface f rom touching the pe t r i  d i sh  while the 

foam exe r t s  a stabilizing force that prevents the sample from 

moving about in the pe t r i  dish.  ) 

(The modified pe t r i  dishes  a r e  prepared 

The wire  o r  plastic pieces  

43. Place  the f i l ter  papers  and the normal  glass  plate s am-  

ples into the acetate  envelopes and seal  the envelopes with the pre-  

numbered yellow disc  label (Sample Handling Record No. -Stage 

No. ). 

44. Remove the glass plates for micropart ic le  analysis  f rom 

pe t r i  dishes  and place them into the modified pe t r i  the 

dishes  designed to protect the active surface ( see  42). 

Sample Handling Record No. -Stage No. on the pe t r i  dish.  

the pe t r i  dishes  with s t r ip s  of tape.  

counting 

Mark the 

Seal 

45. P lace  a l l  of the samples  f rom an  impactor into a plastic 

bag, m a r k  it with the Sample Handling Record number ,  and seal  

i t .  

140 

. 



46. Place  t h e  plastic bags into a 1abrlr.d (contents and t e s t  

numbpr) cardboard box f o r  temporary s torage .  

B. SAMPLES NOT R E Q U I R I N G  COUNTING - 
1. Follow Steps 1 through 28 in the above procedure for processing 

the samples ,  omitting 14. 1 5 ,  19 ,  and 20. 

2 .  R e t u r n  a l l  Andersen p a r t s  to the bag in which it u 'as r e -  

ceived and seal  it.  

requiring decontamination. 

This  bag is then placed with othcr  samplc,rs 

3.  Follow Steps 42 through 46 for packaging these samples. 
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Figure A .  1 Andersen impactor disassembly drawing. 
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APPENDM B 

PROCEDURES FOR PROCESSING CASELLA IMPACTORS 

A Casel la  impactor  i s  a 4-s tage unit fo r  separating a i rborne  

par t ic les  according to  s ize .  A smal l  pump draws  a i r  through dif- 

ferent  sized nozzles ,  which separa te  out a specific range of par t i -  

cle sizes onto I-inch glass discs covered with adhesive. A total air 

sampler  (high efficiency f i l ter  paper)  i s  connected to  the outlet 

of the impactor to  t r a p  the sma l l e r  par t ic les  that  would be nor -  

mally exhausted out  of the impactor.  

in the field with a plastic bag over the ent i re  unit, except the in- 

let  and outlet nozzles ,  t o  minimize contamination on the outside 

of the sampler .  After  each tes t  the sample r s ,  in the i r  plastic 

bags,  were  brought to  the Receiving Dock of the Sample Handling 

and Processing Faci l i ty  for  processing. 

The impactors  were placed 

The following s t ep  by s tep procedure begins with the receipt 

of the sampler  on the Receiving Dock and l i s t s  the processing 

s teps  leading to  the packaging of the samples  for  s torage.  

A. SAMPLES REQUIRING COUNTING 

1. Upon receipt of the sampler  a t  the Receiving Dock, note 

upon the Sample Handling Record ( see  F igure  2. 2) sampler  num- 

ber and a r c  and position location during the tes t .  
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2 .  Monitor the sampler  with a Portable  Alpha Counter (PAC) 

to  determine whether the outer bag i s  grossly contaminated. 

(This  i s  done in o r d e r  to  prevent g ross  contamination of the Re- 

ceiving Room hoods and pass-through boxes. ) Any sampler  read- 

ing m o r e  than 500 cpm i s  placed into a clean plastic bag  pr ior  to 

being put into the pass-through box. The ex ter ior  contamination 

value i s  noted both on the Sample Handling Record fo rm and the 

bag itself. 

3.  Mark the Sample Handling Record number on the clean 

outer bag and place the sampler  into a Receiving Room hood pass-  

through box. 

4. Remove the sampler  f rom the pass-through box into the 

hood. (This  i s  done by personnel inside the Receiving Room. ) 

5. Remove the outer bag. 

6. Monitor the ex ter ior  surface and, if contaminated, vacu- 

um o r  wipe it off until a background reading is obtained. 

7. Place  the sampler  into a c lean plastic bag, seal  i t ,  and 

m a r k  the Sample Handling Record number on it. 

8 .  

boxe s .  

9. 

P lace  the bag into one of the two Receiving Room glove 

Pass the bag  containing the sampler  into a glove box in 

. 
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the Sample Handling and Processing Section of the t r a i l e r .  

10. Remove and save the bag a s  a container for  the d isas -  

sembled unit. With F igure  B.1 a s  a guide, proceed t o  process  

the sampler .  

11. 

12. 

Disconnect Stage 5 at Point 1 and lay aside Stages 1 through 4. 

Unscrew Stage 5 a t  Point 2 and remove the f i l ter  paper 

with a pair  of tweezers .  

13.  Place  the f i l ter  paper  into a prenumbered (Sample Han- 

dling Record No. - 5 )  2-inch planchet in the pass-through between the 

glove boxes. 

14. Remove the planchet to the adjoining glove box and moni- 

to r  it with a PAC to  determine in which a r e a  the sample should be 

counted. P lace  the sample in a numbered and color-coded sam-  

ple- handling t r ay  (red:  High-Level Counting Room; yellow: Low- 

Level Counting Room). 

15. Record the monitoring resul t  in the l a s t  column of the 

Counting Data Sheet (F igure  2 .  6). 

16. Unscrew cap  a t  Point 3 of the Casel la  and remove sample 

No. 4 (I-inch diameter glass disc). 

1 7 .  Place  the disc  into a prenumbered (Sample Handling 

Record No. -4)  1.25-inch planchet in the pass-through between the 
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glove boxes. 

18. Proceed  a s  in 14 and 15. 

19. Unscrew cap  a t  Point 4 to  remove Sample No. 3 and then 

proceed as  in 17, 14, and 15. 

20. Unscrew cap  a t  Point 5 to remove Sample No. 2 and then 

proceed as  in 17, 14, and 15. 

21. 

ple No. 1. 

Disconnect impactor  a t  Point 6 in o r d e r  to  remove Sam- 

22. Unscrew cap  a t  Point 6 to remove Sample No. 1 and then 

proceed a s  in 17, 14, and 15. 

23.  Return a l l  Casel la  pa r t s  t o  the bag in which it was r e -  

ceived and seal  it.  

requiring decontamination. 

This bag i s  then placed with other s ample r s  

24. The sample handling t r ay  and location is then noted on 

the Counting Data Sheet under counting t ime  . (The final Count- 

ing Data Sheet, typed a t  the end of the processing operation, ex- 

cludes th i s  and other miscellaneous information. ) 

25. When the samples  a r e  to be counted, remove them f rom 

the sample handling t r a y s .  

26. Place the 1.25-inch planchet8 containing the glass  d i scs  into 

the special  planchet holders.  

. 
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27. Place  the planchets containing the d i sc s  and f i l ter  paper  

into an  automatic counter ,  recording the i r  location in the counter 

in the counting t ime column of the Counting Data Sheet. The 

following data should be recorded on the Counting Data Sheet: 

counter being used, counting t ime ,  date and t ime a t  which the 

counting was done. 

2 8 .  After counting has been completed,  the following should 

be recorded on the Counting Data Sheet: total counts,  background, 

and standard factor.  

29.  Remove the samples  f rom the counter and place them in- 

t o  a prenumbered temporary  s torage t r a y  until the counting data 

has been reviewed. 

30 .  After the data has been checked and found to  be co r rec t ,  

the samples  a r e  ready for  packaging. 

31. Obtain color-coded, dissolvable cellulose acetate  enve- 

lopes (Red - Stage No. 1; Green  - Stage No. 2; Amber - Stage No. 

3; Blue - Stage No. 4; and Clear  - Stage No. 5) ,  plastic hats, yel- 

low disc  labels ,  and manila  envelopes. 

32. Place  the g l a s s  disc  into the plastic hat in such a manner  

a s  to prevent the contaminated sur face  f rom being disturbed by 

future handling, and then inser t  the sample into the proper  color- 
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coded acetate  envelope, 

33.  Seal the envelopes with a prenumbered yellow d isc  label 

(Sample Handling Record No. -Stage No. ). 

34. Remove the f i l ter  paper  (Sample No. 5), put it into the 

c l ea r  dissolvable cellulose acetate  envelope,and seal  it with a pre-  

numbered yellow label.  

35.  Gather a l l  5 acetate  envelopes and place them into a m a -  

nila coin envelope and seal  it.  

36. Mark the Sample Handling Record number on the outside 

of the envelope. 

37.  Place  the coin envelopes into a l a rge  manila envelope in 

lots of approximately 25. 

3 8 .  Place  the manila envelopes in a labeled (contents and t e s t  

number)  cardboard box for  temporary  s torage.  

B. SAMPLES NOT REQUIRING COUNTING 

1. Follow Steps 1 through 23 in the above procedure for processing 

. 

these samples .  

2. Follow Steps 31 through 38 for packaglng these samples. 
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Figure B. 1 Casella Impactor disassembly drawing. 
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APPENDIX C 

PROCEDURE FOR PROCESSING TOTAL AIR SAMPLES 

A total a i r  sampler  ( T U )  I S  a single-stage unit for  removing 

particulate m a t t e r  f rom the a i r .  

can be removed is a function of the specific paper used. 

i s  drawn through the sampler  inlet by a pump through 2-inch filter 

papers  and exhausted through the outlet. 

used ( see  F igure  1. 16). 

were  decontaminated and reused. 

The s ize  of the par t ic les  that 

The a i r  

Three  model T u ' s  were 

The Mark I and I1 units were  meta l  and 

The third unit was a Gelman 

disposable plastic model. The Mark I and 11's were  placed in 

the field with a plastic covering over  a l l  but the inlet and outlet. 

The disposable units were left uncovered. After the t e s t ,  the 

sampler ' s  inlet and outlet was sealed and the units were  brought 

to  the Receiving Dock of the Sample Handling and Process ing  

Faci l i ty  fo r  processing. 

The following step-by-step procedure begins with the receipt 

of the sampler  on the Receiving Dock and l i s t s  the processing 

s teps  leading to the packaging of the samples  for storage.  

1. Upon receipt of the sampler  a t  the Receiving Dock, note 

upon the Sample Handling Record ( see  F igure  2.  2)  the sampler  

number and a r c  and position location during the t e s t .  
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2 .  Monitor the sampler  with a Por tab le  Alpha Counter (PAC) 

to  determine whether the ou te r  bag or ex te r io r  sur face  is gross ly  

contaminated. (This  is done in o r d e r  to  prevent gross contamina- 

tion of the Receiving Room hoods and pass-through boxes.  ) Any  

sample r  reading m o r e  than 500 cpm is  placed into a clean plastic 

bag pr io r  to  being put into the pass-through box. 

contamination value is noted both on the Sample Handling Record 

f o r m  and the bag i tself .  

The ex ter ior  

3 .  Mark the Sample Handling Record number on the clean 

outer  bag and place the sampler  into a Receiving Room hood pass-  

through box. 

4. Remove the sampler  f rom the pass-through box into thy 

hood. (This  i s  done by personnel inside the Receiving Room. ) 

5. Remove the outer  bag  (for Mark I and Mark I1 only). 

6. Monitor the ex ter ior  sur face  and ,  if contaminated, vacu- 

um o r  wipe it off until a background reading is obtained. 

7 .  Place  the sampler  into a clean plastic bag,  seal  i t ,  and 

m a r k  the Sample Handling Record number on it.  

A. MARK I AND MARK I1 TAS’s 

1. 

boxes. 

Place  the bag into one of the t w o  Receiving Room glove 
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2. P a s s  the bag containing the sampler  into a glove box in 

the Sample Handling and Process ing  Section of the t r a i l e r .  

3.  Unscrew the sampler .  

4. Remove the f i l ter  papers  with a pair  of tweezers  o r  with 

dissecting needles.  

5. Place  the sample in a c l ea r  dissolvable cellulose acetate  

envelope and seal  it with a prenumbered (Sample Handling Record 

number)  label. 

6. Place  the acetate  envelope in a coin envelope, seal  i t ,  

and m a r k  the Sample Handling Record number on the outside. 

7.  Place  the coin envelopes into a l a rge  manila envelope in 

lots of approximately 25. 

8. Place  the manila envelope in a labeled (contents and t e s t  

number)  cardboard box fo r  temporary  s torage.  

B.  DISPOSABLE T u ' s  

1. Gather all  units f rom one tes t  and separa te  into lots  of 

about 25. 

dling Record numbers  on the outside of the bag. 

Seal each lot in a plastic bag  and m a r k  the Sample Han- 

2.  Place  plastic bag in a labeled (contents and tes t  number)  

cardboard box for  temporary  s torage.  
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I 
APPENDIX D 

PROCEDURE FOR PROCESSING TAPES FROM AIR SAMPLERS 

Gelman moving-tape a i r  s ample r s  were  used to  collect  a con- 

tinuous sample of the a i rborne  contamination. 

on their  spools ,  were removed and placed into plastic bags follow- 

ing each t e s t .  

The f i l ter  t apes ,  

The following s tepby-step procedure begins with the receipt  

of the sample on the Receiving Dock and l i s t s  the processing 

s teps  leading to  the packaging of the samples  for  s torage .  

1. Upon receipt of the sample a t  the Receiving Dock, note 

upon the Sample Handling Record ( s e e  Figure 2.  2 )  the sample 

number and a r c  and position location during the t e s t .  

2 .  Monitor the sample with a Por tab le  Alpha Counter (PAC) 

t o  determine whether the outer  bag i s  g r o s s l y  contaminated. 

(This  is done in o r d e r  to  prevent g r o s s  contamination of the R e -  

ceiving Room hoods and pass-through boxes. ) Any sample  read-  

ing m o r e  than 500 cpm is placed into a clean plastic bag p r io r  to  

being put into the pass-through box. The ex ter ior  contamination 

value is  noted both on the Sample Handling Record fo rm and the 

bag i tself .  

3.  Mark the Sample Handling Record n u m b e r  on the clean 
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outer bag and place the sample into a Receiving Room hood pass-  

through box. 

4. Remove the sample f rom the pass-through box into the 

hood. (This  i s  done by personnel inside the Receiving Room. ) 

5. Remove the plastic bag. 

6. Place the sampler  into a clean plastic bag, seal i t ,  and 

m a r k  the Sample Handling Record number on it.  

7. Gather a l l  of the tapes  f rom the tes t  and place them into 

a labeled (contents and tes t  number)  cardboard box for  temporary 

s torage .  
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APPENDIX E 

PROCEDURE FOR PROCESSING FALLOUT PLANCHETS 

Fallout planchets (F igure  1. 17) were  designed t o  give a rapid 

rough estimate of the amount of activity that might be expected to 

be found on the f i lms  (sticky pape r s )  and microscope s l ides  sha r -  

ing the fallout tab les .  

and placed in boxes especial ly  designed to  protect  the i r  adhesive 

sur face .  The boxes were gathered together and placed into r e c -  

tangular telescope-type car tons  with approximately 30 samples  

p e r  car ton.  

The planchets were removed f rom the tables  

The following stepby-step procedure begins with the receipt 

of the samples  on the Receiving Dock and l i s t s  the processing 

s teps  leading to  the packaging of the samples  f o r  s torage.  

A. SAMPLES REQUIRING COUNTING 

1. Upon receipt  of the sample container at the Receiving 

Dock, note upon the Sample Handling Record ( s e e  F igure  2. 2) the 

sample numbers  and a r c  and position locations during the t e s t .  

2. Monitor the sample container with a Por tab le  Alpha Coun- 

t e r  (PAC) to  determine whether it is gross ly  contaminated. 

i s  done in o r d e r  to  prevent g r o s s  contamination of the Receiving 

Room hoods and pass-through boxes. ) Any sample container 

(This  
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reading m o r e  than 500 cpm is  discarded and the samples  placed 

into a clean plastic bag p r io r  t o  being put into the pass-through 

box. 

Handling Record form.  

The ex ter ior  contamination value is noted on the Sample 

3.  Mark the Sample Handling Record number on the sample 

container and place it into a Receiving Room hood pass-through 

box. 

4. Remove the sample container f r o m  the pass-through bex 

into the hoods. 

Room. ) 

(This  i s  done by personnel inside the Receiving 

5. 

6. 

Remove t h r  sample boxes f r o m  the sample conta inr r .  

Monitor the ex ter ior  sur face  of the sample boxes and ,  if 

contaminated, vacuum o r  wipe them off until a background read- 

ing is  obtained. 

7. P l a c e  the sample boxes into a clean plastic bag, seal  i t ,  

and m a r k  the Sample Handling Record number on it. 

8. 

boxes . 

9.  

Place  the bag into one of the two Recriving Room glo \ r  

P a s s  the bag containing the sampl r s  into a glove box in 

the Sample Handling and Processing Section of the t r a i l e r .  

10. Remove the boxes containing t h r  samples  f rom the bag 

. 
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u n v  at a t imr to  minimize, cross-contamination of samples .  

11. Rrmovr t h r  planchet f rom the sample box and place it in 

a prcnumbrred (Sample Handling F o r m  numbc,r and project identi- 

fication number)2-inch planchets in the pass-through between the glove 

b0xr.s. 

12. Rrmovc t h c  planchct to  the adjoining glovr box and moni- 

t o r  with a P A C  t o  determine in which a rea  to  count the sample.  

P l a c r  thc samplr  in a numbered and color-coded sample handling 

t r a y  ( r r d :  High-Lrvel Counting Room; yellow: Low-Level Counting 

Room). 

13. Rrcord  the monitoring resul t  in thc las t  column of the 

Counting Data Sheet (F igure  2. 6). 

14. The sample handling t r ay  and location is then noted on 

the Counting Data Sheet undrr  counting t ime  . (The  final Count- 

ing Data Sheet,  typed at the end of the processing operation, ex- 

cludes this  and other  miscellaneous information. ) 

15. When the samples  a r e  t o  be counted, rern?ve them f rom 

the sample handling t r a y s .  

16.  P l ace  the planchets into an  automatic counter ,  record-  

ing the i r  location in the counter in the 

the Counting Data Sheet. 

counting t i m e  column of 

The following data should be recorded 
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on the Counting Data Sheet: counter being used,  counting t ime,  

date  and t ime  at which the counti;;: w a s  done. 

17. After the counting has  been completed, t he  following 

should be recorded on the Counting Data Sheet: total  counts ,  back- 

ground, and standard fac tor .  

18. Remove the samples  f rom the counter and place them in- 

t o  a prenumbered temporary  s torage  t r ay  until the counting data  

has been reviewed. 

19. After the data has  been checked and found to  be c o r r e c t ,  

al l .planchets except those reading above 1 0 , 0 0 0  dpm a r e  discarded.  

Samples reading above 1 0 , 0 0 0  dpm a r e  packaged for  s torage .  

20. Cover the 2-inch planchet containing the ample  with another 

2-inch planchet. 

21. 

22. P l ace  the unit into a plastic bag, mark the Sample Han- 

Tape the cupped planchfts  together .  

dling number and project  number on the box and seal  it.  

23 .  Gather a l l  of thc planchets and place them into a plastic 

bag, labeled a s  t o  contents and t e s t  number ,  and seal i t .  

24. Place  the plastic bag in a labeled (contents and t e s t  num- 

be r )  cardboard box for  temporary  s torage .  
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APPENDIX F 

PROCEDURE FOR PROCESSING FALLOUT SLIDE -- SAMPLES 

Slides f rom var ious  field and off-site locations were collected 

and placed in meta l  slide containers o r  manila envelopes following 

each  t e s t .  

The following step-by-step procedure begins with the receipt 

of the sample on the Receiving Dock and lists the processing s teps  

leading to the packaging of the samples  for  s torage.  

A. On-Site Samples - 
-I_ 

1. Upon receipt of the samples  a t  the Receiving Dock, note 

upon the Sample Handling Record ( see  F igure  2 .  2 )  the sample 

number and a r c  and  position location during the tes t  

2. Monitor the sample container with a Portable  Alpha 

Counter (PAC) to determine whether the outer surface is  g ross ly  

contaminated. 

nation of the Receiving Room hoods and pass-through boxes. ) A n y  

sample container reading m o r e  than 500 cpm i s  placed into a clean 

plastic bag pr ior  to being put into the pass-through box. 

t e r i o r  contamination value is noted both on the Sample Handling 

Record fo rm and the bag i tself .  

(This is done in o rde r  to prevent g r o s s  contami- 

The ex- 

3 .  Mark the sample Handling Record number on the outer 
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surface and place the sample into a Receiving Room hood pass- 

through box. 

4. Remove the sample f r o m  the pass-through box into the 

hood. (This is done by personnel inside the Receiving Room. ) 

5. Monitor the exter ior  surface and, if contaminated, vacu- 

um o r  wipe it off until a background reading i s  obtained. 

6.  Place  the me ta l  slide container into a clean plastic bag, 

s ea l  i t ,  and m a r k  the Sample Handling Record number on it. 

7. Gather all the me ta l  slide containers f rom the tes t  and 

place them into a labeled (contents and tes t  number)  cardboard  

box for t empora ry  s torage.  

B. Off-Site Samples 

1. Upon receipt of the samples  a t  the Receiving D ck, n e 

upon the Sample Handling Record ( see  F igu re  2. 2) the sample 

number and position location during the t e s t .  

2 .  Trans fe r  the samples  delivered in the manila envelopes 

into clean plaetic bags, labeled as  to  contents and tes t  number .  

3.  Gather all of the s l ides  f r o m  the tes t  and place them into 

a labeled (contents and tes t  number)  cardboard box for t empora ry  

s torage.  

. 

160 



APPENDIX G 

PROCEDURE FOR PROCESSING STICKY PAPER SAMPLES (FILMS) - 
Sticky papers  used to determine the fallout pat tern w c ' r c  r o l -  

lected from various field and off-site locations and placed in ma-  

nila envelopes following cach t e s t .  

The following s tep  by s t ep  procedurr  begins with thr  rl'ccipt 

of the sample on the Receiving Dock and l i s t s  the processing s t r p s  

leading to  the packaging of the samples  for  s torage .  

1. Upon receipt  of the sample a t  the Receiving Dock, notc 

upon the Sample Handling Record ( s e e  Figure 2. 2)  the sample 

number and a r c  ( for  on-site samples)  and position location during 

the tes t .  

2 .  Monitor the envelope with a Por tab le  Alpha Counter 

(PAC) to  determine whether the outer  sur face  i s  g ross ly  cont:imi- 

nated. 

the Receiving Room hoods and pass-through boxes. ) Any sampl(,  

reading m o r e  than 500 cpm i s  placed into a clean plastic bag pr ior  

to  being put into the pass-through box. The ex ter ior  contamma- 

tion value is noted both on t h e  Sample Handling Record form and 

the bag i tself .  

(This  is done in o r d e r  to prevent g r o s s  contamination of 

3.  Mark the Sample Handling Record number on the  outer  
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surface and place the sample envelope into a Receiving Room hood 

pass-through box. 

4. Remove the sample envelope f rom the pass- through box 

into the hood. 

Room. ) 

(This i s  done by personnel inside the Receiving 

5. Monitor the exter ior  surface and, if contaminated, vacu- 

um o r  wipe it off until a background reading is obtained. (If un- 

successful,  place the sample  into a clean envelope labeled a s  t o  

contents, location, and tes t  number.  ) 

6. Gather all of the envelopes included under the  Sample 

Handling Record number and place them into a clean plastic bag, 

sea l  i t ,  and m a r k  the Sample Handling Record number on it. 

7. Place  the plastic bags into a labeled (contents and tes t  

number)  cardboard  box for t empora ry  storage.  
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APPENDIX H 

PROCEDURE FOR PROCESSING SOIL SAMPLES 

Soil samples  f r o m  various field locations were collected and 

canned or placed in polyethylene bottles o r  tubes before and fol- 

lowing each tes t .  

The following s tepby-step procedure begins with the receipt 

of the sample on the Receiving Dock and l i s t s  the processing s teps  

leading to the packaging of the samples  for  s torage.  

1. Upon receipt of the sample a t  the Receiving Dock, note 

upon the Sample Handling Record ( see  F igure  2 .  2 )  the sample num- 

ber and a r c  and position location during the t e s t .  

2 .  Monitor the sample with a Portable  Alpha Counter (PAC) 

to determine whether the outer surface is  g ross ly  contaminated. 

(This  is done in o rde r  to  prevent g ross  contamination of the Re- 

ceiving Room hoods and pass-through boxes. ) Any sample read-  

ing m o r e  than 500 cpm i s  placed into a clean plastic bag pr ior  t o  

being put into the pass-through box. The exter ior  contamination 

value i s  noted both on the Sample Handling Record fo rm and on 

the bag itself. 

3 .  Mark the Sample Handling Record number on the outer 

su r f ace  and place the sample into a Receiving Room hood pass-  

163 



through box. 

4. Remove the sample f rom the pass- through box into the 

hood. (This is  done by personnel inside the Receiving Room. ) 

5. Monitor the exter ior  surface and, if contaminated, vacu- 

um o r  wipe it off until a background reading i s  obtained. 

6. P lace  the sample into a c lean plastic bag, sea l  i t ,  and 

m a r k  the Sample Handling Record number on it.  

7. Samples were combined into effective groups (as a func- 

tion of the number produced by a specific t e s t )  and placed into a 

plastic bag labeled a s  to  contents and tes t  number.  

8. Place  the plastic bag into a labeled (contents and tes t  

number)  cardboard box for  temporary  s torage.  
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APPENDIX I 

PROCEDURE FOR PROCESSING CONCRETE CORE SAMPLES 

Concrete co re  samples  were put into individual plastic bottles 

in the field. 

The following step-by-step procedure begins with the receipt 

of the sample on the Receiving Dock and l i s t s  the processing 

steps leading to  the packaging of the samples  for  s torage.  

1. Upon receipt of a concrete  core  sample a t  the Receiving 

Dock, note upon the Sample Handling Record ( see  Figure 2.  2)  the 

sample number and i t s  a r c  and position location following the t e s t .  

2 .  Monitor the sample with a Portable  Alpha Counter (PAC) 

to determine whether the outer surface i s  grossly contaminated. 

(This is  done in o r d e r  t o  prevent g ross  contamination of the Re- 

ceiving Room hoods and pass-through boxes. ) Any sample read- 

ing m o r e  than 5 0 0  cpm is  placed into a clean plastic bag p r io r  to  

being put into the pass-through box. The ex ter ior  contamination 

value i s  noted both on the Sample Handling Record and the bag it- 

self .  

3 .  Mark the Sample Handling Record number on the exter ior  

surface and place the sample into a Receiving Room hood pass-  

through box 
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4. Remove the sample f rom the pass-through box into the 

hood. (This  i s  done by personnel inside the Receiving Room. ) 

5. Monitor the ex ter ior  surface and, if contaminated, vacu- 

um o r  wipe it off until a background reading is obtained. 

6. Place  the sample into a clean plastic bag, seal  i t ,  and 

m a r k  the Sample Handling Record number on it.  

7. Gather the concrete  core  samples  f r o m  the tes t  and place 

them into l a r g e r  plastic bags,  labeled as to  contents and tes t  num- 

ber ,  and seal  them. 

8. Place  the plastic bag into a labeled (contents and tes t  num- 

ber )  cardboard box for  temporary  s torage.  . 
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APPENDIX J 

PROCEDURE FOR PROCESSING SCRAP METAL SAMPLES 

S c r a p  metal  samples  were put into plastic bags in the field. 

The l a r g e r  samples  were  dissolved in a field laboratory and de-  

l ivered in plastic bottles for  processing.  

were delivered in the plastic bags to the Sample Handling and 

P roce  s s ing F a c  ilit y . 

The sma l l e r  samples  

The following step-by-step procedure begins with the receipt 

of the sample on the Receiving Dock and l i s t s  the processing s teps  

leading t o  the packaging of the samples  for  s torage.  

A. SOLID SAMPLES 

1. Upon receipt of a s c r a p  metal  sample a t  the Receiving 

Dock, note upon the Sample Handling Record ( see  F igure  2.  2 )  the 

sample number and i t s  position location following the tes t .  

2 .  Monitor the plastic bag with a Portable  Alpha Counter 

(PAC) to determine whether the outer surface i s  g ross ly  contami- 

nated, 

the Receiving Room hoods and pass-through boxes.)  Any sample 

reading m o r e  than 500 cpm is placed into a clean plastic bag pr ior  

to being put into the pass-through box. 

tion value is  noted both on the Sample Handling Record and the 

(This  is done in o rde r  t o  prevent g r o s s  contamination of 

The ex ter ior  contamina- 
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bag i tself .  

3.  Mark the Sample Handling Record number on the exter ior  

surface and place the sample into a Receiving Room hood pass-  

through box. 

4. Remove the sample f r o m  the pass-through box into the 

hood. (This i s  done by personnel inside the Receiving Room. ) 

5. Monitor the ex ter ior  surface and,  if contaminated, vacu- 

um o r  wipe it off until a background reading is obtained. 

6. P lace  the sample into a second plastic bag. seal  i t ,  and 

m a r k  the Sample Handling Record number on it.  

7 .  Gather the s c r a p  metal  samples  f rom the tes t  and place 

them into l a r g e r  plastic bags,  labeled a s  to contents and tes t  n u n -  

be r ,  and sea l  them. 

8 .  Place  the plastic bag into a labeled (contents and tes t  

number)  cardboard box for  temporary  s torage.  

B. LIQUID SAMPLES 

1. Follow Steps 1 through 5. The plastic bottle containing 

the liquid sample will e i ther  be inside a l a r g e r  plastic bottle o r  

sealed inside a plastic bag. 

2. 

3 .  

Place  the bottle (or  bag) in a clean plastic bag and seal  it. 

P lace  the sealed plastic bag into a l a r g e r  plastic bag and 

. 

. 
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seal  it. 

4.  Mark the Sample Handling Record number on the exter ior  

bag surface.  

5. Place  the bottles into a labeled (contents and tes t  number)  

cardboard box f o r  t emporary  s torage.  
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APPENDIX K 

PROCEDURE FOR PROCESSING STICKY WIRES 

Sticky wires (3/32-inch thick by 18-inch long) were coated with adhe- 

sive and fastened to  the balloon curtain by means  of all igator c l ips  

attached a t  each end of the wire  (Figure 1. 18).  

sticky wires  per  balloon line and 30 

American balloon curtain.  

loon curtain,  the radioactive particulates adhered to the sticky 

wires .  

the curtain and placed in special  wooden boxes. 

then placed into clean plastic bags for delivery to  the Sample Han- 

dling and Process ing  Facil i ty.  

There  were  24 

active balloon l ines  per  

As the cloud passed through the bal- 

At the end of each  t e s t ,  the wires  were  unclipped f rom 

The boxes were 

The following step-by-step procedure begins with the receipt 

of the sample on the Receiving Dock and l i s t s  the processing s teps  

leading to  the packaging of the samples  for  s torage.  

1. Upon receipt of the samples  a t  the Receiving Dock, note 

upon the Sample Handling Record ( see  F igure  2.  2 )  the balloon 

number and line and position location during the tes t .  

2. Monitor the outer bag with a Portable  Alpha Counter 

(PAC) to determine whether it i s  grossly contaminated. 

done in o rde r  to prevent gross contamination of the Receiving 

(This is 

. 
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Room hoods and pass- through boxes. ) Any plast ic  bag reading 

m o r e  than 500 cpm is discarded and the sample placed into a clean 

plastic bag p r io r  t o  being put into the pass-through boxes. 

ex te r ior  contamination value i s  noted both on the Sample Handling 

Record form and the bag i tself .  

The 

3.  Mark the Sample Handling Record number on the clean 

outer  bag and place the sample container into a Receiving Room 

hood pass-through box. 

4. Remove the sample container f rom the pass-through box 

into the hood. 

Room. ) 

(This  is done by personnel  inside the Receiving 

5. Remove the bag before placing the sample container into 

the glove box. 

6. Place  the sample container into one of the two Receiving 

Room glove boxes. 

7. Pass the sample container into a glove box in the Sample 

Handling and Process ing  Section of the t r a i l e r .  

8 .  Remove the des i red  wire  (the box is labeled a s  to  line 

number and tes t ,  and the wi re s  a r e  marked  t o  show line number 

and position) into the next glove box. 

9. Hold the sample in the gloved left hand and have a plas- 
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t i c  bag located below the left hand t o  catch the wire  when it i s  cut.  

This  i s  to  prevent the glove box f rom becoming contaminated. In 

handling the wi re s ,  it w a s  found that it is  advisable to  have a t i s -  

sue between the wire  and the glove in o rde r  t o  reduce the contami- 

nation and replacement of gloves. 

10. Snip one end of the wire  just  above the 90° angle and r e -  

move the insulation. 

angle and remove the insulation. 

end and one curved end. ) 

Then snip the other end just  below the 90' 

(This  will resul t  in one s t ra ight  

11. P lace  the wire  on the holding jig and monitor with a 

Portable  Alpha Counter (PAC). 

12. Record the monitoring resul t  in the l a s t  column of the 

Counting Data Sheet (F igure  2. 6).  

13.  P a s s  the sample into the next glove box for  insertion in- 

t o  the ionization chamber .  

14. P lace  the straight end of the wire  into the anode clip and 

the curved end into the holder by the cap. 

unit. 

wait for  equilibrium to be reached.  

ing, date counted, counter ,  e t c . ,  on the Counting Data Sheet. 

Three  different types of processing can occur  a t  this 

Screw the cap on the 

Switch the instrument to  the appropriate  sca le  setting and 

Record the pp a m p e r e  read-  

15. 
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point. 

a .  

b. 

The wire  is  disposed of. 

The wire i s  wiped with a piece of f i l t e r  paper  until a l l  of 

(This  occurs  most  of the t ime.  ) 

the  adhesive is  removed and a n  insignificant amount of activity 

remains  on the wire .  

urement  in the ionization chamber  a f te r  wiping. ) Wipe enough 

wires  t o  obtain representat ive samples  for  the range of instrument 

readings.  (The wipe samples  will be analyzed radiochemically and 

the resu l t s  used to  cal ibrate  the ionization chamber .  ) Place  the 

wipes into dissolvable cellulose acetate  envelopes and seal them 

with prenumbered (wipe number,  l ine,  and position) yellow disc  

labels .  

to  a plastic bag, labeled a s  to  contents, and sealed.  

bags a r e  then placed into one la rge  plastic bag, labeled a s  t o  con- 

ten ts .  The bag is placed in a cardboard box, labeled a s  to contents, 

for  temporary  s torage.  

(This  is  confirmed by making another meas -  

All samples  for  each line a r e  than gathered and placed in- 

The plastic 

c .  Some of the wires  with high instrument readings and rep- 

resenting a c r o s s  section of the balloon curtain a r e  retained for  

future studies.  

stick each  end into a cork.  

board tube and seal  the ends with tape.  

In this  c a s e ,  cut off the turned end of the wire and 

Put the corked sample into a ca rd -  

Mark the Sample Handling 
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Record number and the line and position location on the outside of 

the tube. 

a plastic bag labeled as to  contents and tes t  number. Place the 

plastic bags into a labeled (contents and tes t  number) cardboard 

box for temporary storage.  

Gather al l  of the tubes from the test  and place them in 

174 



ANNEX L 

PROCEDURE FOR PROCESSING STICKY DISCS 

Sticky dlscs were 'I-inoh diameter plaetlc plates that were coated 

with a n  adhesive on both s ides  and fastened t o  the balloon curtain 

by means  of long bolts ( s ee  F igure  1. 19) .  

through the balloon cur ta in ,  the radioactive ma te r i a l  adhered t o  

the sticky d iscs .  At the end of each t e s t ,  the bolts were  loosened 

and each disc  was placed in a movie-film can with the screw pro-  

truding through a hole in the bottom and top of the can. 

As the cloud passed 

The following stepby-step procedure begins with the receipt 

of the sampler  on the Receiving Dock and l i s t s  the processing 

s teps  leading to  the packaging of the samples  for  s torage.  

1. Upon receipt of the sample at  the Receiving Dock. note 

upon the Sample Handling Record ( see  F igure  2.  2) the sample 

number and a r c  and position location during the t e s t .  

2.  Monitor the sample with a Portable  Alpha Counter (PAC) 

to determine whether the sample container is  g ross ly  contaminated. 

(This  i s  done in o rde r  to  prevent g ross  contamination of the Re- 

ceiving Room hoods and pass-through boxes. ) Any container read- 

ing m o r e  than 500 cpm i s  placed into a clean plastic bag pr ior  to 

being put into the pass-through box. The ex ter ior  contamination 
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value i s  noted both on the Sample Handling Record f o r m  and the 

bag itself. 

3.  Mark the Sample Handling Record number on the fi lm can  

and place the sample into a Receiving Room hood pass- through 

box. 

4. Remove the sample r  f rom the pass- through box into the 

hood. (This is done by personnel inside the Receiving Room. ) 

5. Monitor the sample container and, if contaminated, vacu- 

um o r  wipe it off until a background reading i s  obtained. 

6. Remove the bolts f rom the sample.  P l ace  into a plastic 

bag and re turn  to P ro jec t  2. 2 for decontamination and re-use.  

7. Place  the sample container into a clean plastic bag ,  seal  

i t ,  and m a r k  the Sample Handling Record number on it.  

8. 

boxe s . 

9. 

P lace  the bag into one of the two Receiving Room glove 

P a s s  the bag containing the sample  into a glove box in 

the Sample Handling and P rocess ing  Section of the t r a i l e r .  

10. 

11. 

Remove the bag and open the fi lm can. 

Take the sample out of the can  with la rge  tweeze r s  o r  

handling tongs. 

12. Monitor the disc  by making two measu remen t s  on each  
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side with a P A C .  

13. Record the resu l t s  in the l a s t  column of the Counting 

Data Sheet (Figure 2 .  6). 

14. 

15. 

Dispose of a l l  samples  reading l e s s  than 2,000 cpm. 

Return any sample reading g rea t e r  than 5000 cpm to the 

original f i lm can .  

16. Seal the container with tape and then place it into a clean 

plastic bag. 

17. Seal the bag, noting the marking and the Sample Handling 

Record number on the outer  sur face .  

18. P lace  the plastic bag into a labeled (contents and tes t  

number)  cardboard box for  temporary  s torage.  
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APPENDIX M 

PROCEDURE FOR PROCESSING VEGETATION SAMPLES - 
Field vegetation samples  were collected before and af te r  the 

The samples  were put into individual plastic bags in the tes t .  

field and then gathered into a la rge  clean plastic bag at  the Rad- 

Safe control point. 

The following step-by-step procedure begins with the receipt 

of the sample on the Receiving Dock and l i s t s  the processing s teps  

leading t o  the packaging of the samples  for  s torage.  

1. Upon receipt of the sample a t  the Receiving Dock, note 

upon the Sample Handling Record ( see  F igure  2 .  2 )  the sample 

number and a r c  and position location during the tes t .  

2 .  Monitor the sample with a Portable  Alpha Counter (PAC) 

to  determine whether the outer bag is gross ly  contaminated. 

is  done in o rde r  to  prevent g r o s s  contamination of the Receiving 

Room hoods and pass- through boxes. ) Any sample reading m o r e  

than 500 cpm is placed into a clean plastic bag pr ior  to being put 

into the pass-through box. 

noted both on the Sample Handling Record fo rm and the bag i tself .  

(This  

The exter ior  contamination value is  

3.  Mark the Sample Handling Record number on the clean 

outer bag and place the sample into a Receiving Room hood pass-  
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through box. 

4. Remove the sample f rom the pass- through box into the 

hood. (This is  done by personnel inside the Receiving Room. ) 

5. Remove the outer bag. 

6. Monitor the inner bag and ,  if contaminated, vacuum or  

wipe it off until a backkround reading i s  obtained. 

7 .  Place  the sample into a clean plastic bag, sea l  i t ,  and 

m a r k  the Sample Handling Record number on it.  

8. Gather the vegetation samples  f r o m  the tes t  and place 

them into l a r g e r  plastic bags,  labeled a s  t o  contents and tes t  num- 

be r ,  and seal  them. 

9 .  Place  the plastic bag into a labeled (contents and tes t  

number)  cardboard box for t emporary  s torage.  
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APPENDIX N 

PROCEDURE FOR PROCESSING WATER SAMPLES 

Glass  t r ays  were filled with water  and d ispersed  throughout 

the a r r a y  pr ior  t o  each t e s t .  

t r a y s  were  emptied into clean glass  bottles and delivered t o  the 

Sample Handling and Process ing  Facil i ty.  

Upon completion of the t e s t ,  the 

The following s tepby-step procedure begins with the receipt 

of the sample on the Receiving Dock and l i s t s  the processing s teps  

leading t o  the packaging of the samples  for  s torage.  

1. Upon receipt of the sample a t  the Receiving Dock, note 

upon the Sample Handling Record ( see  F igure  2. 2) the sample 

number and a r c  and position location during the t e s t .  

2 .  Monitor the sample with a Portable  Alpha Counter (PAC) 

to determine whether the outer surface i s  g ross ly  contaminated. 

(This i s  done in o r d e r  to prevent g r o s s  contamination of the Re- 

ceiving Room hoods and pass-through boxes. ) Any sample read- 

ing m o r e  than 500 cpm i s  placed into a clean plastic bag pr io r  to  

being put into the pass-through box. The ex ter ior  contamination 

value is  noted both on the Sample Handling Record fo rm and the 

bag itself. 

3.  Mark the Sample Handling Record number on the sample 

. 

180 



I 

and place it into a Receiving Room hood pass-through box. 

4. Remove the sample f rom the pass-through box into the 

hood. (This i s  done by personnel inside the Receiving Room. ) 

5 .  Monitor the exter ior  surface and ,  if contaminated, vacu- 

u m  o r  wipe it off until a background reading is obtained. 

6. Tape the bottle cap  to  the bottle in such a maqner  that it 

cannot come loose.  

7. 

bottle. 

8.  

9 .  

and seal  it.  

10. 

Place  a layer  of cardboard around the ex ter ior  of the 

P lace  the bottle in a c lean plast ic  t a g  and seal  it.  

P lace  the sealed plastic bag  into a l a r g e r  plastic bag 

Mark the Sample Handling Record number on the plastic 

bag. 

11. P lace  the plastic bag into a labeled (contents and t e s t  

number)  cardboard box for  temporary  s torage.  
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